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ORTAL hypertension develops second- 

ary to partial or complete obstruction 

of the portal blood flow in human pa- 
tients. The site of the block may be 
either in the liver, the intrahepatic type, or in 
the portal venous system, the extrahepatic 
ype, as has been pointed out by Whipple (20). 
|:sophageal varices develop as a result of either 
type of block. These vessels are one of the 
main collateral channels through which nature 
shunts the blood flow around the site of ob- 
struction from the portal bed to the systemic 
venous system. This shunt is obviously in- 
effective for two reasons. First, the fact that 
portal hypertension persists indicates the in- 
adequacy of it in shunting the large volume of 
portal blood flow, and, second, severe hemor- 
rhage from rupture of the esophageal varices 
often occurs and may eventually cause death. 
Since the demonstration in 1877 by Eck 
that it is possible to anastomose the portal 
vein to the inferior vena cava in experimental 
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animals, a number of surgeons in the past have 
attempted shunt operations in patients with 
portal hypertension (7, 9, 13, 16) according to 
Whipple (20). These attempts at direct venous 
anastomoses were rarely successful undoubt- 
edly due to technical difficulties so that for 
several decades the indirect type of anasto- 
mosis, the Talma-Morison (14, 18) operation 
or omentopexy, was frequently performed. An 
occasional patient was benefited temporarily, 
especially if splenectomy was also done. The 
majority, however, were not improved so the 
operation practically has been abandoned. 
The recent perfection by Blakemore and 
Lord (3) of blood vessel anastomoses by the 
nonsuture technique utilizing vitallium tubes 
has restimulated surgeons in attacking the 
problem of portal hypertension. Whipple (20) 
and Blakemore and Lord (4) were the first to 
report a group of patients in which this meth- 
od of venous anastomosis was utilized to pro- 
duce portacaval shunts. They described two 
types of shunt: (1) an end-to-end anastomosis 
between the splenic vein and left renal vein 
with splenectomy and nephrectomy; and (2), 
an end-to-side anastomosis between the end 
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of the portal vein and the side of the inferior 
vena cava. The results in their cases have 
been so encouraging that it has stimulated us 
to a renewed attack on the problem. 

The purpose of this paper is to discuss var- 
ious types of portal bed block and to report a 
group of 15 cases in which patients have been 
treated by various types of shunt operations 
with particular reference to the suture type of 
end-to-side splenorenal anastomosis with sple- 
nectomy and preservation of the left kidney. 


TYPES OF PORTAL BED BLOCK 


Portal bed block may be one of two types, 
intrahepatic or extrahepatic, as pointed out by 
Whipple (20) or a combination of both: 


TABLE I.—TYPES AND ETIOLOGY OF PORTAL 
BED BLOCK MASSACHUSETTS GENERAL HOS- 
PITAL 

I. Intrahepatic 
A. Portal cirrhosis (Laennec type) with or 
without cavernomatous transformation of 
the portal vein; 
B. Thrombosis of hepatic veins. 
II. Extrahepatic (Banti’s syndrome) 
A. Congenital—obliteration of the portal vein 
with cavernomatous transformation 
B. Acquired—thrombosis of the portal vein or 
its tributaries 
1. Infectious 
2. Traumatic 
3. Spontaneous 
III. Combined type 
Portal cirrhosis with portal vein thrombosis 


The relative frequency of the two types has 
not been determined because of the lack of 
statistical data. The most common form of 
intrahepatic block results from portal or Laen- 
nec’s cirrhosis secondary to the scar tissue re- 
placement of the liver parenchyma. The block 
is distal apparently to the hepatic veins since 
Herrick showed that in the normal liver per- 
fusion of the hepatic artery alone with a man- 
ometer connected with the portal vein pro- 
duced a 1 millimeter rise of mercury in the 
latter for every 40 millimeters’ rise in the for- 
mer, while in the cirrhotic liver there was a 1 
millimeter rise in the portal vein for every 6 
millimeters in the hepatic artery. These ob- 
servations indicate that a considerable volume 
of the hepatic artery blood flow is blocked from 
entering the hepatic veins and is shunted back 


into the portal vein, thus increasing the blood 
flow through the collateral channels. It seems 
possible under these conditions that a type of 
an arteriovenous fistula is produced in the 
liver which, if true, would tend to increase the 
volume flow of blood in the portal system. Six 
patients in the report had a portal bed block 
of this type. The other type of intrahepatic 
block is secondary to thrombosis of the hepatic 
veins. This condition is relatively uncommon 
but when it occurs is usually fatal. 

The extrahepatic portal bed block (so called 
Banti’s syndrome) may be either congenital or 
acquired. The liver is normal early in the 
course of this type of disease, but in the later 
stages may develop cirrhosis. The block in the 
former occurs in the portal vein and is usually 
due to fibrous or scar tissue. Whipple (20) has 
pointed out that it occurs probably from an 
extension into the portal vein of the process 
which obliterates the umbilical vein and the 
ductus venosus following birth. This explana- 
tion appears plausible since this type of the 
disease may occur early in life. Severe hema- 
temesis occurred in 2 of our patients at the 
ages of 6 and 7 years, respectively. These chil- 
dren had had no serious illnesses or injuries 
since birth that might have caused the ac- 
quired form of portal block. Four other cases 
in this group of patients can be added to these 
since the disease manifested itself before 20 
years of age. 

The acquired type is thought to develop 
secondary to a thrombosis of the portal vein or 
one of its main tributaries, especially the 
splenic vein as pointed out by Warthin in 
1910. The etiology of the thrombosis may be 
either infectious, traumatic, or spontaneous in 
origin. As in venous thrombosis elsewhere 
there may be partial canalization of the in- 
volved vessels and possibly portions of the 
thrombus may break off to produce portal 
emboli, thereby increasing the degree of portal 
bed block. Eight patients in this report had 
the extrahepatic type of portal bed block; 6 
were classified in the congenital group and 
2 in the acquired. 

A combination of the two main types, the 
intrahepatic and extrahepatic, may occur. It 
was observed in 2 of the patients reported in 
this group, Cases 2 and 3. Whipple (20) de- 
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ribes another form of extrahepatic block, 
the so called cavernomatous transformation 
the portal vein. Some authorities believe 
is may represent a vascular neoplastic lesion, 
angioma in the hepatoduodenal ligament. 
is our opinion, however, that the myriad of 
\all blood vessels encountered in this region 
many of the patients probably represents 
llateral channels that have developed as a 
sult of the block in the portal system. At- 
mpts to perform a direct anastomosis be- 
een the portal vein and the inferior vena 
va had to be abandoned in several patients 
ith with and without cirrhosis because of the 
treme vascularity of this area. Similar ves- 
s have been encountered frequently in the 
j lenic and retroperitoneal regions during the 
rforming of the splenorenal type of shunt. 
would appear therefore that this type of 
iscular lesion, in the region of the portal vein 
self, does not represent a specific form of 
trahepatic block, but may develop as a re- 
lt of portal vein obstruction whatever the 
cause. Why it occurs in some cases and not in 
others is difficult to explain unless it is the 
degree of block and the duration of it. 
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DIAGNOSIS 

Patients with portal hypertension secondary 
to a portal bed block, as a rule, seek medical 
advice because of a sudden massive hematem- 
esis. Melena, in a few instances although far 
less frequently, may be the first symptom, 
since bleeding may occur elsewhere in the 
gastrointestinal tract, especially in the stom- 
ach where large dilated veins are frequentiy 
encountered. Portal hypertension, therefore, 
should always be considered in the differential 
diagnosis of hematemesis or melena. There 
are few if any specific premonitory symptoms 
of the disease. Physical examination as a rule 
reveals an enlarged spleen, the so-called con- 
gestive splenomegaly. Blood examinations 
show a secondary anemia, a leucopenia and a 
thrombocytopenia. If the block is intrahe- 
patic, the liver may or may not be enlarged, 
whereas in the extrahepatic type it is usually 
normal in size. Further differentiation be- 
tween the two types is determined by liver 
function tests. As a rule when the block is 
intrahepatic, there is a high retention of brom- 
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Fig. 1. A reproduction of a roentgenogram of the esoph 
agus, showing the large esophageal varices. This is the 
most definite method of diagnosis of portal hypertension. 


sulfalein, a reversal of the albumin globulin 
ratio, a positive cephalin flocculation test, and 
an elevated prothrombin time, whereas nor- 
mal liver function tests indicate an extra- 
hepatic block. 

Roentgenologic examination of the esopha- 
gus with barium to determine the presence or 
absence of varices, especially at the lower end 
of this organ, is the most important diagnostic 
procedure in patients suspected of having 
portal hypertension. The method has been 
described fully by Schatzki (17) (Fig.1). At the 
present time, it is our belief that the presence 
of esophageal varices indicates portal hyper- 
tension secondary to either an intrahepatic or 
extrahepatic portal bed block. 


CASE REPORTS—INTRAHEPATIC GROUP 
CasE 1. M. L. V., No. 161,562, a 39 year old 
white housewife, was first admitted to the Massa- 
chusetts General Hospital on November 8, 1938, be- 
cause of increased vaginal bleeding of several months’ 
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duration. A gastrointestinal series showed no eso- 
phageal varices. The patient was discharged on No- 
vember 10, 1938. Second admission, December 12 to 
December 23, 1938, was because of vaginal bleeding. 
Treatment consisted of dilatation of cervix and 
curettage of uterus. Third admission, May 26 to 
June 16, 1929, again for vaginal bleeding. Treat- 
ment consisted of supravaginal hysterectomy. A 
biopsy of the liver revealed ‘alcoholic cirrhosis.’ 
Fourth admission, May 19 to May 29, 1943, was for 
the excision of a mixed tumor of the right parotid 
gland. Fifth admission, December 23, 1944, to Jan- 
uary 24, 1945, was because of a small hematemesis of 
1 day’s duration. The liver and spleen were readily 
palpable. Laboratory studies revealed: red blood 
cells, 3.4 million; hemoglobin, 7.4 grams; white blood 
cells, 11,000; prothrombin time, 28 seconds with a 
normal of 20 seconds. The total serum protein was 
6.4 grams with an albumin-globulin ratio of 2.0. The 
cephalin flocculation was 4+ in 48 hours and the 
bromosulfalein retention was 15 per cent in 45 min- 
utes. A gastrointestinal series revealed large eso- 
phageal varices. She was discharged home to report in 
1 month to have a portacaval shunt performed. 
Sixth admission, February 21 to March 24, 1945, was 
for operation, which was performed March 6, 1945. 
A splenectomy, left nephrectomy and an end-to-end 
splenorenal anastomosis was performed by Richard 
H. Sweet, who used the nonsuture method with a 
Blakemore vitallium tube. A liver biopsy showed 
moderate cirrhosis with some hepatic regeneration. 
The patient was last seen on August 8, 1947. She 
had had no episodes of bleeding, except a few streaks 
of red blood on her stools which were attributable to 
hemorrhoids. Red blood cells numbered 4.0 million; 
hemoglobin, 12.9 grams; a gastrointestinal series re- 
vealed no change in the esophageal varices. 

This patient, it is believed, is an example of 
intrahepatic portal bed block secondary to 
portal cirrhosis of the liver. She had had only 
one minor hematemesis prior to admission and 
none since the shunt was performed. Liver 
function tests repeated about 2 years after the 
operation showed slight improvement. Esoph- 
agoscopy, performed 24 months after the op- 
eration by Edward B. Benedict, revealed the 
presence of a few varices which were injected 
with a sclerosing solution. The operative pro- 
cedure consisted of a splenectomy, left ne- 
phrectomy, and a Blakemore nonsuture type 
of end-to-end splenorenal anastomosis, the 
only one of this type in this report. The re- 
sult to date is gratifying and gives us our 
longest follow-up. At observation 29 months 
after shunt operation she had had no further 
bleeding, which is encouraging although an 
esophagogram still showed esophageal varices. 





CasE 2. C. P., No. 323,585, a 42 year old white 
male electrician, was first admitted to the Medica 
Service of the Massachusetts General Hospital o1 
June 13, 1942, because of repeated episodes of hema 
temesis and tarry stools of 514 months’ duration 
During this time he had been admitted to outsid: 
hospitals on three occasions and received many trans 
fusions. He admitted moderate alcoholic intake 
Examination revealed a middle-aged man with ; 
prominent abdomen and an enlarged liver and spleen 
Laboratory studies revealed: red blood cells, 4. 
million; hemoglobin, 10.5 grams; white blood cells 
7,500; total serum protein, 6.2 grams; albumin-gk 
bulin ratio, 1.1; nonprotein nitrogen, 32 milligrams 
van den Bergh, normal; cephalin flocculation, 3+ 
in 48 hours; prothrombin time, 20 seconds with ; 
normal of 21 seconds. A gastrointestinal serie 
showed extensive varices of the esophagus and stom 
ach. The patient was discharged on June 22, 1942 
Second admission, December 24 to December 31, 
1942, was because of hematemesis. Third admission, 
February 2, 1943 to April 7, 1943 was because oi 
further esophagogastrointestinal bleeding. On March 
I, 1943, a splenectomy was performed through a 
transthoracic exposure by Richard H. Sweet. Fourth 
admission, July 20 to July 24, 1943, was because of 
recurrent hematemesis. Fifth admission, October 31 
to December 23, 1943, was because of hematemesis 
of 4 days’ duration. Treatment was complicated by 
transfusion reactions and also a posterior myocardial 
infarction. Sixth admission, January 27 to February 
3, 1944, was because of hematemesis. Seventh admis- 
sion, August 28 to August 31, 1944, was because of me- 
lena. Eighth admission, April 5 to April 14, 1945, was 
because of hematemesis. Treatment consisted of a 
transfusion. Ninth admission, May 22 to June 8, 
1945, was for severe generalized abdominal pain with 
a white blood cell count of 38,900. Treatment was 
conservative. Tenth admission, August 20 to Sep- 
tember 1, 1945, was because of hematemesis. Treat- 
ment Gonsisted of esophagoscopy and injection of 
esophageal varices with 5 per cent sodium morrhuate 
solution. Eleventh admission, October 11 to October 
24, 1945, was because of deep venous thrombosis of 
the left leg. Treatment consisted of bilateral super- 
ficial femoral vein interruption. Twelfth admission, 
November 13 to November 28, 1945, was to perform 
a portacaval shunt. Red blood cells numbered 4.5 
million; hemoglobin, 9.4 grams; nonprotein nitrogen, 
16 milligrams per cent; total serum protein, 6.64 
grams; and albumin-globulin ratio, 1.77; prothrom- 
bin time, 23 seconds with a normal of 18 seconds; 
cephalin flocculation was 3+ in 48 hours. Opera- 
tion was performed November 21, 1945. A suture 
anastomosis was made between the proximal end of 
the divided superior mesenteric vein and the side of 
the inferior vena cava by one of us (R. R. L.). The 
patient developed oliguria postoperatively for 48 
hours and then his output increased but his nonpro- 
tein nitrogen rose steadily, being 74, 116, and 154 
milligrams per cent on the second, third, and fifth 
postoperative days. He had a terminal hemorrhage 
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y mouth and died on November 28, 1945, one week 
lowing the operation. Autopsy revealed cirrhosis 
f the liver, hemoglobin nephrosis, and some pul- 
jonary congestion and edema. The venous anasto- 
10sis was patent. There was evidence of old portal 
ein thrombosis with canalization. 


This patient, it is believed, is an example 

)rimarily of intrahepatic portal bed block sec- 
ndary to portal cirrhosis but in addition com- 
licated by portal vein thrombosis as proved 
it autopsy. Splenectomy in 1943 failed to re- 
eve the portal hypertension, since repeated 
sophagogastrointestinal hemorrhages continued 
o occur, the first one within 4 months of the 
plenectomy. It was decided that a portacaval 
hunt should be performed, although it was 
ealized that his general condition and cardiac 
tatus were poor. The spleen having been pre- 
iously removed precluded a splenorenal ana- 
tomosis and because of marked vascularity 
1 the region of the portal vein a superior 
nesenteric vein to inferior vena cava anasto- 
nosis was performed in November, 1945. The 
patient died from renal failure 1 week after the 
operation. It is believed in retrospect that a 
splenorenal anastomosis should have been done 
at the time the spleen was removed, but un- 
iortunately this operation was not in vogue at 
that time. The shunt operation was under- 
taken finally as a last resort 2 years later in a 
patient doomed to die from hemorrhage and 
whose general condition had deteriorated con- 
siderably during this period. 

CasE 3. A. C., No. 416,195, a 54-year old white 
porter, was first admitted to the Massachusetts Gen- 
eral Hospital on January 15, 1945, because of ma- 
laise and abdominal swelling of 3 weeks’ duration and 
one episode of hematemesis. Examination revealed 
a middle-aged man with a distended abdomen with 
an enlarged liver and spleen and ascites. Laboratory 
studies revealed: red blood cells, 3.69 million; hemo- 
globin, 13 grams; white blood cells, 3,000; nonpro- 
tein nitrogen, 23 milligrams per cent; total serum 
protein, 7.05 grams; albumin-globulin ratio, 0.8; 
cephalin flocculation, 4+ in 48 hours; prothrombin 
time, 29 seconds with a normal of 18 to 20 seconds; 
bromsulfalein retention test showed 40 per cent re- 
tention. A gastrointestinal series was negative ex- 
cept for large esophageal varices. The patient was 
treated conservatively and was discharged improved 
on February 2, 1945. Second admission, December 
29, 1945 to January 31, 1946, massive ascites and 
scrotal edema. The patient received blood trans- 
fusions and repeated abdominal paracenteses. The 
total serum protein was 5.04 grams; albumin-globulin 
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ratio, 0.98; cephalin flocculation was 4+ in 48 hours 
and bromsulfalein retention was 20 per cent in 45 
minutes; prothrombin time, 38 seconds with a nor- 
mal of 20 seconds, but it improved to 25 seconds with 
a normal of 20 seconds. At operation, January 28, 
1946 a suture anastomosis between the end of the 
portal vein and the side of the inferior vena cava 
distal to the renal veins was made by one of us 
(R.R.L.). Alarge partially organized thrombus was 
removed from the portal vein after the vein was di- 
vided. The patient became comatose on the second 
postoperative day and died on the third postopera- 
tive day. Autopsy revealed portal cirrhosis of the 
liver and a patent anastomosis between the portal 
vein and the inferior vena cava. The cause of death 
was thrombosis of the hepatic artery. 

This patient, it is believed, is an example of 
intrahepatic portal bed block with a superim- 
posed extrahepatic block from portal vein 
thrombosis. Despite marked: vascularity in 
the gastrohepatic ligament consistent with the 
so called cavernomatous transformation of the 
portal vein, a satisfactory portacaval anasto- 
mosis was performed. The patient, however, 
died on the third day after the operation due 
to thrombosis of the hepatic artery presum- 
ably from operative trauma. In retrospect, it 
is believed that a splenectomy and a spleno- 
renal type of anastomosis would have been the 
preferable operation because of the extreme 
vascularity in the region of the portal vein. 


Case 4. M. F. F., No. 528,413, a 42 year old 
white male cab driver, was first admitted to the 
Massachusetts General Hospital on April 7, 1946, 
because of severe repeated hematemesis of 5 days’ 
duration. During the year before admission he had 
been hospitalized on 4 occasions because of hema- 
temesis. Examination revealed a poorly nourished 
man with many spider telangiectases. The liver and 
spleen were both palpable. Laboratory studies re- 
vealed: red blood cells, 2.0 million; hemoglobin, 8 
grams; white blood cells, 5,800; total serum protein, 
5-7 grams with an albumin-globulin ratio of 1.09; the 
nonprotein nitrogen was 26 milligrams per cent; the 
cephalin flocculation, 3+ in 48 hours; the prothrom- 
bin time was 28 seconds with a normal of 22 seconds; 
serum bilirubin, 1.6 milligrams per cent; bromsulfa- 
lein was 36 per cent retention in 45 minutes. A gas- 
trointestinal series revealed large esophageal varices. 
Before discharge on June 12, 1946, he was esophago- 
scoped, and some varices were injected with a 5 per 
cent solution of sodium morrhuate. Second admis- 
sion, July 19 to August 19, 1946, was because of 
massive hematemesis. The patient was prepared for 
operation and a portacaval shunt was planned. At 
operation, August 19, 1947, the abdomen was opened 
through a long right subcostal incision by one of us 
(R. R. L.). Because of the extreme vascularity in 


the region of the portal vein, it was impossible to 
isolate this blood vessel. Extensive bleeding was 
partially controlled with fibrin foam. The patient 
received 3,500 cubic centimeters of citrated blood 
and 5,000 cubic centimeters of blood by autotrans- 
fusion. He left the operating room in poor condition 
and never regained consciousness. He died about 5 
hours following the operation. An autopsy revealed 
massive intra-abdominal hemorrhage. 


This patient, it is believed, is an example of 
intrahepatic portal bed block secondary to 
portal cirrhosis with a superimposed caverno- 
matous transformation of the portal vein. 
During the operation, in which a portacaval 
anastomosis was attempted but had to be dis- 
continued because of severe hemorrhage be- 
fore the portal vein was isolated, the patient 
received 17 citrated blood transfusions, a total 
of 8,500 cubic centimeters of blood. The fact 
that his death resulted from hemorrhage would 
seem to indicate that patients with severely 
damaged livers apparently do not metabolize 
the citrate used as the anticoagulant in the 
transfusions. This patient received 2,125 
cubic centimeters of a 1.3 per cent citrate so- 
lution. This amount in patients with normal 
livers has not produced incoagulability of the 
blood. In retrospect, it is believed that it 
would have been better in this patient to have 
performed a splenectomy and a splenorenal 
anastomosis, or at least the operation should 
have been terminated when the extreme vas- 
cularity of the subhepatic region was recog- 
nized. 


Case 5. E. E. B., No. 505,360, a 51 year old white 
business man, was admitted to the Phillips House of 
the Massachusetts General Hospital on September 
24, 1945, because of weakness, apathy, and increase 
in abdominal girth of several months’ duration. He 
gave a long history of large daily alcoholic intake. 
Examination revealed a slightly emaciated and ic- 
teric middle-aged man with a fluid wave in the ab- 
domen. His liver was enlarged; the spleen could not 
be palpated. Laboratory studies revealed: red blood 
cells, 3.71 million; white blood cells, 8,700; serum 
protein was 5.21 grams; albumin-globulin ratio, 1.13; 
nonprotein nitrogen, 18 milligrams per cent; pro- 
thrombin time, 25 seconds with a normal of 16 sec- 
onds; serum bilirubin, 2.16 milligrams per cent; 
bromsulfalein test was 38 per cent in 45 minutes. A 
gastrointestinal series revealed large esophageal var- 
ices and liver biopsy showed extensive cirrhosis of the 
“alcoholic type.’ With conservative measures he 
improved and was discharged on November 21, 1945. 
Second admission, June 2, 1946, for study. Third 
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admission, August 8, 1946, was because of hematen 

esis and for abdominal paracentesis. Fourth a 

mission, August 30 to September 1, 1946, was for 
paracentesis. Fifth admission, September 12 to Sey 

tember 17, 1946, was for abdominal paracentesi 

Sixth admission, November 17 to December 12, 194¢ 

was because of massive hematemesis. During this ac - 
mission the patient continued to have repeated ma: 

sive hematemeses. The patient was rapidly losing 
ground so an exploration was decided upon in the 
hope of accomplishing some form of portacaval shunt. 
At operation, December 10, 1946, a splenectomy wit! 
an end-to-side suture splenorenal anastomosis was 
done by one of us (R. R. L.). Following the opera- 
tion the patient failed to recover consciousness. He 
developed pulmonary edema and oliguria and died 
December 12, 1946, 48 hours after the operation. 
Autopsy examination revealed extensive cirrhosis 
with massive hemorrhages from the varices. The 
anastomosis was patent. 


This patient, it is believed, is an example of 
intrahepatic portal bed block secondary to 
portal cirrhosis, treated by splenectomy and 
splenorenal anastomosis. Injection of the 
esophageal varices with a sclerosing solution 
before operation did not control the bleeding 
from them. During the 5 days before opera- 
tion, he vomited repeatedly large amounts of 
blood so that a splenectomy and a splenorenal 
anastomosis were performed as a last resort 
and as an emergency procedure. In retrospect 
it is believed that this type of patient was too 
critically ill to attempt such a formidable op- 
erative procedure. Perhaps earlier in the 
course of his disease before he had become so 
depleted it might have been successfully per- 
formed. 


Case 6. B. P. M., No. 561, 984, a 54 year old 
white male restaurant owner, was first admitted to 
The Baker Memorial Hospital on January 26, 1947, 
because of chills, fever, and jaundice of 8 days’ dura- 
tion. He had been a heavy drinker. Physical exam- 
ination showed a jaundiced middle-aged man with 
ascites. Laboratory studies revealed: red blood cells, 
3.5 million; hemoglobin, 11 grams; white blood cells, 
8,500; nonprotein nitrogen, 21 milligrams per cent; 
total serum protein, 8.16 grams with an albumin- 
globulin ratio of 0.77; cephalin flocculation was 4+ 
in 48 hours; prothrombin time was 27 seconds with a 
normal of 18 seconds; van den Bergh was 4.2 milli- 
grams per cent; bromsulfalein test was 40 per cent 
retention in 45 minutes. A gastrointestinal series 
was suggestive of esophageal varices. Repeated 
paracenteses were performed because of rapid reac- 
cumulation of abdominal fluid. A liver aspiration 
biopsy done by Wade Volwiler on February 6, 1947, 
showed a marked degree of cirrhosis with extensive 
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lilatation of the venous sinusoids and narrowing of 
the liver cord cells. Despite this poor liver function 
t was felt that his disease was fatal unless a porta- 
caval shunt could be performed. At operation, April 
1947, a splenectomy and an end-to-side suture 
splenorenal anastomosis were done by one of us 
R. R. L.). The operative field was very vascular. 
[t was necessary to give the patient many transfu- 
ions and after 15, 6 of them bank blood and 9 auto- 
ransfusions, it was noted that the patient was 
leeding more profusely and the blood would not 
lot. In spite of 6 grams of intravenous calcium and 
itamin K, the bleeding continued. The operative 
ncision was closed around the suction tip through 
vhich the blood was aspirated and given back to the 
vatient. In all he received by vein a total of approx- 
mately 27,000 cubic centimeters of blood. All but 
,ooo cubic centimeters of this was by autotrans- 
usions. He rapidly failed and died 2 hours after the 
peration. Autopsy was not permitted. 


This patient, it is believed, is an example of 
ntrahepatic portal bed block secondary to 
ortal cirrhosis of the liver, with a superim- 
posed thrombosis of the hepatic veins. This 
atter diagnosis was suggested by Chester M. 
Jones, because ascites developed suddenly and 
reaccumulated extremely rapidly, and an as- 
piration biopsy of the liver showed extensive 
dilatation of the venous sinusoids. Operation 
was undertaken in this patient as a last resort. 
In retrospect it is believed that he was a pa- 
tient with a liver too severely damaged to 
withstand such a long extensive surgical pro- 
cedure. His case demonstrates also the in- 
ability of a badly damaged liver to metabolize 
the citrate used in multiple blood transfusions. 


CasE 7. C. D., No. 577,750, a 51 year old white 
man, was admitted to the Massachusetts General 
Hospital on June 9, 1947, because of recurrent epi- 
sodes of hematethesis of 8 months’ duration. In 
\pril, 1947, a diagnosis of bleeding duodenal ulcer 
was made at another hospital. Asa result an explor- 
atory laparotomy was performed, at which time a 
diagnosis of cirrhosis with portal hypertension was 
made. Hematemesis developed 7 days after the op- 
eration, and he was transferred to the Massachusetts 
General Hospital. Physical examination revealed a 
pale, sallow man. The liver and spleen could not be 
palpated. Laboratory studies revealed: hemoglobin, 
8 grams; white blood cells, 3,500; prothrombin time, 
20 seconds with a normal of 15 seconds; nonprotein 
nitrogen, 27 milligrams per cent; total serum pro- 
tein, 7.49 grams; albumin-globulin ratio, 1.7; cepha- 
lin flocculation test was 3+ in 48 hours; the van den 
Bergh was normal; the bromsulfalein test, 12 per cent 
retention in 45 minutes. Roentgenogram of the 
esophagus showed extensive esophageal varices. A 
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diagnosis of portal cirrhosis with a relatively good 
liver function was made, and a portacaval shunt rec- 
ommended. On June 23, 1947, asplenectomy and an 
end-to-side suture splenorenal anastomosis were 
made by one of us (R. R. L.). The patient made 
an uneventful convalescence and was discharged on 
July 6, 1947, 13 days following the operation. A 
check-up 2 months after the operation revealed that 
the patient was in excellent condition and had no 
further esophagogastrointestinal bleeding. 


This patient, it is believed, is an example of 
intrahepatic portal bed block secondary to 
cirrhosis of the liver. The liver function test 
showed slight to moderate disease. Attention 
should be drawn to the fact that the diagnosis 
of cirrhosis with esophageal varices was missed 
in 2 hospitals because the roentgenologists 
failed to visualize the esophagus carefully. As 
a result, the patient was put through an un- 
necessary laparotomy before the diagnosis was 
made. The result to date is encouraging but 
further observation is necessary. 


CASE REPORTS——EXTRAHEPATIC GROUP 


CasE 8. L. M., No. 21,099, a 12 year old white 
boy, was first admitted to the Massachusetts Gen- 
eral Hospital on December 17, 1929, because of 
hematemesis. He had been admitted to the Chil- 
dren’s Hospital, Boston, in 1925 and 1927 because of 
similar episodes. In that institution he had been 
transfused, and his bleeding stopped spontaneously. 
After his admission to the Massachusetts General 
Hospital, a splenectomy was performed through an 
abdominal approach by Arthur W. Allen. The pa- 
tient did well and was discharged on January 25, 
1930. Second admission, November 11 to Decem- 
ber 24, 1930, was because of repeated hematemesis. 
On December 12, 1930 re-exploration of the abdomen 
by Allen and the dilated veins in the gastrohepatic 
omentum were ligated. Third admission, January 15 
to January 27, 1931, was for a tonsillectomy. Fourth 
admission, April 23 to May 16, 1932, was for hema- 
temesis. Fifth admission, February 14 to February 
25, 1937, was because of hematemesis although he 
had been well for a period of 5 years. Sixth admis- 
sion, December 15 to December 16, 1944, was be- 
cause of hematemesis. Treatment consisted of 
esophagoscopy with injection of varices with 5 per 
cent solution of sodium morrhuate. Seventh admis- 
sion, January 8 to January 9, 1945, was for esopha- 
goscopy with injection of esophageal varices. Eighth 
admission, February 24 to March 14, 1945, was for 
relief of hematemesis. Multiple transfusions were 
administered. Ninth admission, April 9 to April to, 
1945, tenth admission, May 14 to May 15, 1945, 
eleventh admission, July 13 to July 14, 1945, were 
for esophagoscopy and injection of esophageal var- 
ices. Twelfth admission, September 27 to October 
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4, 1945, was because of massive hematemesis. Lab- 
oratory studies revealed: red blood cells, 4.4 million; 
hemoglobin, 85 per cent; white blood cells, 9,200; 
prothrombin time, 19 seconds with a normal of 16 
seconds. At operation, October 9, 1945, an end-to- 
side suture anastomosis between the proximal di- 
vided end of the superior mesenteric vein and the 
side of the inferior vena cava was performed by one 
of us (R. R. L.). The patient was discharged home 
15 days following the operation. Follow-up: He was 
seen on August 8, 1947, 22 months following the 
operation. He had had no bleeding and was working 
full time as a painter. A gastrointestinal series re- 
vealed no change in the esophageal varices. 


This patient, it is believed, is an example of 
extrahepatic portal bed block of congenital 
origin secondary to obliteration of the portal 
vein. He was treated by a superior mesenteric 
to inferior vena cava shunt. Surgical therapy, 
including splenectomy, transabdominal liga- 
tion of veins in the gastrohepatic ligament, 
numerous injections of esophageal varices with 
sclerosing solutions, was ineffective in con- 
trolling hemorrhage from esophageal varices. 
These procedures had not controlled the portal 
hypertension, since the portal pressure was 
found to be 47 centimeters of saline at the op- 
eration in 1945, a little more than four times 
the normal. The fact that 22 months have 
elapsed since his portacaval anastomosis with- 
out further bleeding is encouraging that this 
operation may have been successful in reduc- 
ing the portal hypertension. His case is of 
especial interest since he appears to be one of 
the previously splenectomized patients that 
has been salvaged and in addition one of 2 pa- 
tients apparently successfully treated by anas- 
tomosis between the superior mesenteric vein 
and the inferior vena cava. The other was by 
Bogarts in 1913, according to Whipple (20). 


Case 9. R. M., No. 516,023, a female child, aged 
6 years, was first admitted to the Children’s Medical 
Department of the Massachusetts General Hospital 
on January 6, 1946, with a complaint of fever and 
nose bleeds of 4 days’ duration. Physical examina- 
tion revealed a small, pale young girl. The liver was 
normal in size and the spleen enlarged. A gastroin- 
testinal series revealed one large varix visible at the 
lower end of the esophagus. The findings were con- 
sistent with so-called Banti’s syndrome. Laboratory 
studies revealed: red blood cells, 3.5 million; hemo- 
globin, 9 grams; white blood cells, 6,000; prothrom- 
bin time, cephalin flocculation, bromsulfalein and 
van den Bergh tests were normal; serum protein, 
6.34 grams; albumin-globulin ratio, 2.14; nonprotein 





nitrogen, 24 milligrams per cent. The patient’s con- 
dition gradually improved and she was discharged 
on February 6, 1946, with a diagnosis of pancyto- 
penia. Second admission, April 27 to July 13, 1946 
was because of severe hematemesis. Labcratory 
studies revealed: red blood cells, 1.9 million; hemo 
globin, 4.4 grams; white blood cells, 42,000; serum 
protein, 4.9 grams. The patient’s diagnosis was re 
considered and it was decided in view of the hema 
temesis, the esophageal varices, and the enlarged 
spleen that treatment should consist of a splenectomy 
and a splenorenal shunt. At operation, June 4, 1946 
a splenectomy and an end-to-side suture type o! 
splenorenal anastomosis were performed by one of u: 
(R. R. L.). The postoperative convalescence wa: 
complicated by a massive hemothorax and hemo 
peritoneum, believed secondary to the administra- 
tion of heparin for 7 days following the operative 
procedure. The patient, however, made a slow but 
satisfactory convalescence following this serious com- 
plication and she was discharged 39 days after the 
operation. Follow-up: The patient returned to 
school in October, 1946. She was seen on August 8, 
1947, was leading a normal, active existence without 
further hematemesis. Blood studies revealed: hemo- 
globin, 12.5 grams; red blood cells, 4.25 million; 
white blood cells, 7,000. A repeat roentgenogram of 
the esophagus showed no change in the esophageal 
varices. 

This patient, it is believed, is an example of 
extrahepatic portal bed block of congenital 
origin secondary to obliteration of the portal 
vein, treated by a splenectomy and an end-to- 
side splenorenal shunt. Measurements of por 
tal pressure indicated that the shunt was func- 
tioning, since the initial level at the time of 
the operation was 49 centimeters of saline and 
following the splenectomy and _ splenorenal 
anastomosis it had dropped to 21.5 centimeters 
of saline. The well-being of the patient and 
the absence of further hemorrhages from the 
gastrointestinal tract for a period of 14 months 
since the operation was performed are encour- 
aging and indirect evidence that the portal 
hypertension has been reduced. 


CasE 10. J. M., No. 36, a 19 year old white male 
dental mechanic, was first admitted to the East Med- 
ical Service of the Massachusetts General Hospital 
on November 6, 1935, because of melena associated 
with epigastric distress. The liver and spleen were 
both palpable. A gastrointestinal series revealed ex- 
tensive esophageal varices. A diagnosis of Banti’s 
disease was made. On December 5, 1935, the splenic 
artery was ligated in continuity by Beth Vincent and 
an extensive omentopexy was performed. The pa- 
tient was discharged December 20, 1935. Second ad- 
mission, January 2 to March 2, 1937, was because of 
hematemesis and melena. He had repeated massive 











he 
to 


ut 
1\O- 
yn; 
of 
sal 


tal 


ale 
ed- 
tal 
ted 
ere 
ex- 
ti’s 
nic 
ind 


pa- 
ad- 


> of 








LINTON ET AL.: 


hematemeses while in the hospital. A second opera- 
tion by Arthur W. Allen was performed. Several 
large veins on the diaphragm and along the lesser 
curvature of the stomach were ligated and a further 
ymentopexy was performed. Third admission, Feb- 
ruary 14 to March 17, 1939, for melena. Fourth ad- 
mission, April 28 to May 16, 1939, fifth admission, 
\ugust 21 to September 5, 1939, sixth admission, 
February 7 to March 2, 1940, seventh admission, 
\ugust 16 to September 20, 1940, were for melena. 
Eighth admission, October 31 to November 6, 1940, 
was for esophagoscopy. Ninth admission, November 

to December 23, 1940, was for melena. Five esoph- 
igoscopies with injection of varices with 5 per cent 
solution of sodium morrhuate were performed. Tenth 
idmission, January 9 to February 6, 1941, was for 
sophagoscopy and injection of varices. Eleventh 
idmission February 13 to March 13, 1941, for mel- 
‘na; esophagoscopy and injection of varices. Twelfth 
idmission, April 14 to May 2, 1941, was for melena; 
‘sophagoscopy and injection of varices were per- 
ormed. Thirteenth admission, May 19 to May 21, 
1941, fourteenth admission, June 27 to June 28, 
1941, fifteenth admission, July 7 to July 8, 1941, six- 
eenth admission, July 9 to July 16, 1941, seventeenth 
idmission, August 6 to August 7, 1941, eighteenth 
idmission, September 19 to September 20, 1941, 
iineteenth admission, November 14 to November 
(5, 1941, were all for esophagoscopy and injection of 
sophageal varices. Twentieth admission, February 
; to February 6, 1942, was for attempted cannulation 
of an intercostal vein for phlebography. Twenty- 
first admission, June 17 to June 26, 1942, was for 
melena. Twenty-second admission, July 25 to Aug- 
ist 12, 1942, was for operation—transthoracic ex- 
posure of esophagus with ligation of periesophageal 
veins by Richard H. Sweet. Twenty-third admis- 
sion, September 11 to September 12, 1942, esopha- 
goscopy. Twenty-fourth admission, November 5 to 
November 14, 1942, because of melena. Twenty- 
fifth admission, April 4 to May 13, 1943, because of 
hematemesis and melena. Twenty-sixth admission, 
June 14 to June 15, 1943, twenty-seventh admission, 
March 17 to March 18, 1944, twenty-eighth admis- 
sion, October 27 to October 28, 1944, twenty-ninth 
admission, March 3 to March 4, 1945, thirtieth ad- 
mission, September 9 to September 10, 1945, all for 
esophagoscopy and injection of esophageal varices. 
Thirty-first admission, March 28 to March 30, 1946, 
was because of hematemesis and for esophagoscopy 
and injection of varices. Thirty-second admission, 
\pril 6 to May 29, 1946, was because of massive 
hematemesis. Physical examination showed a mark- 
edly exsanguinated young man with an enlarged 
palpable spleen. Laboratory studies revealed: red 
blood cells, 3.0 million; hemoglobin, 9.0 grams; serum 
protein, 5.56 grams with an albumin-globulin ratio 
of 2.07; cephalin flocculation, 3+ in 48 hours; van 
den Bergh, normal; prothrombin time, 23 seconds 
with a normal of 19 seconds; bromsulfalein test, 6 per 
cent retention. It was decided, in view of the past 
history of repeated esophagogastrointestinal hemor- 
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rhages, that a portacaval anastomosis should be at- 
tempted. At operation, April 24, 1946, exploratory 
laparotomy through a right abdominal incision was 
done by one of us, (R. R. L.). The portal vein was 
searched for but it could not be found. Massive 
bleeding was encountered. The common duct was 
accidentally transected and the cystic duct was in- 
jured, necessitating a cholecystectomy and a chole- 
dochojejunostomy according to Allen’s (1) method. 
A portacaval shunt could not be performed. The 
patient made a satisfactory convalescence. Thirty- 
third admission, June 6 to July 1, 1946, was for a 
final attempt at a portacaval shunt. At operation, 
June 8, 1946, a splenectomy and an end-to-side su- 
ture type of splenorenal anastomosis were performed 
by one of us (R. R. L.). Six thousand cubic centi- 
meters of citrated blood were used. The operation 
required 6% hours. The convalescence was satisfac- 
tory. The patient was discharged 23 days following 
the operation. Follow-up: When seen on August 8, 
1947, 14 months after the operation, he felt well and 
had had no symptoms of bleeding. Hemoglobin was 
17 grams; white blood cells, 10,000. The esophageal 
varices appeared the same by x-ray. 

This patient, it is believed, is an example of 
extrahepatic portal bed block of congenital 
origin secondary to obliteration of the portal 
vein. He was admitted to the hospital 33 
times from 1935 to 1946. Eighteen of these 
admissions were for massive bleeding, 12 for 
melena, and 6 for hematemesis. The other 15 
were for esophagoscopies and injection of 
esophageal varices. His case demonstrates the 
inefficacy of controlling portal hypertension 
by ligation of the splenic artery, omentopexy, 
ligation of the left gastric and coronary veins, 
transthoracic ligation of the periesophageal 
veins, and repeated injections of the esopha- 
geal varices with a sclerosing solution. A sple- 
nectomy fortunately had not been accom- 
plished, so that the splenic vein was still 
available with which to do a splenorenal shunt. 
The utilization of a thoracicoabdominal ap- 
proach, multiple bank blood transfusions and 
autotransfusions, and preservation of the left 
kidney, it is believed, were of extreme im- 
portance in the successful outcome of the shunt 
operation in this patient. It is still too early, 
however, to consider the patient cured follow- 
ing the shunt operation but at least he has had 
14 months without evidence of bleeding. 

Case 11. F. L., No. 333,628, a 16 year old white 
school girl was first admitted to the West Medical 
Service of the Massachusetts General Hospital on 
December 25, 1941, because of hematemesis. The 





spleen was palpable below the costal margin. A 
gastrointestinal series showed large esophageal var- 
ices. The laboratory studies, including bromsulfa- 
lein retention test, cephalin flocculation, van den 
Bergh, prothrombin time, bleeding, clotting time, 
were normal. A diagnosis of congestive splenomeg- 
aly with esophageal varices was made. On January 
19, 1942, through a transthoracic approach Richard 
H. Sweet performed a splenectomy and ligated sev- 
eral large periesophageal varices. Patient was dis- 
charged on February 28, 1942. Second admission, 
April 11 to May 3, 1946, was because of hematem- 
esis. She was discharged to return later for a shunt 
operation. Third admission, July 5 to July 30, 1946. 
Liver function tests were normal. At operation, 
July 13, 1946, exploratory laparotomy through a left 
subcostal incision was carried out by one of us 
(R. R. L.). The splenic vein was found to be too 
small for a venous anastomosis. An inferior mesen- 
teric vein to left ovarian vein shunt was performed. 
A liver biopsy showed normal liver. Initial portal 
pressure, 35 centimeters of saline; after the anasto- 
mosis, 24 centimeters of saline. The convalescence 
was uneventful. Follow-up: The patient was seen 13 
months after the operation and had had no further 
bleeding episodes from the esophagogastrointestinal 
tract. A gastrointestinal series in June, 1947, re- 
vealed the varices to appear unchanged. 


This patient, it is believed, is an example of 
extrahepatic portal bed block of congenital 
origin secondary to obliteration of the portal 
vein. Following a splenectomy and ligation of 
periesophageal veins she had no bleeding for 
4'% years. This case demonstrates that when 
the spleen has been removed at a previous 
operation the splenic vein no longer is usable 
for a splenorenal anastomosis. In this case it 
was necessary to anastomose the inferior 
mesenteric vein to the left ovarian vein. The 
fact that she has not bled for 13 months is 
encouraging; it would indicate that the shunt 
is still functioning. It is planned if further 
bleeding occurs to attempt a portal vein or 
superior mesenteric vein to inferior vena cava 
shunt. 

Case 12. F. B., No. 554,960, a 65 year old male 
dental supply worker, was admitted to the Massa- 
chusetts General Hospital on October 24, 1046, be- 
cause of massive hematemesis and melena. Physical 
examination revealed a man in shock with an en- 
larged liver and spleen. A gastrointestinal series re- 
vealed extensive lower esophageal varices. Labora- 
tory studies after several transfusions revealed: 
hemoglobin, 9 grams; serum protein, 6 grams with an 
albumin-globulin ratio of 2.1; nonprotein nitrogen, 
46 milligrams per cent; prothrombin time, 16 seconds 
witha normal of 14 seconds; bromsulfalein test showed 
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34 per cent dye retention and a cephalin flocculatior 
test was 1+ in 48 hours. Conservative treatment 
was instituted for the next 6 weeks and the live: 
function improved so that the bromsulfalein tes: 
showed only 6 per cent retention. At operation 
January 11, 1947, a splenectomy and an end-to-sid: 
suture type of splenorenal anastomosis was performe: 
by one of us (R. R. L.). The initial portal pressur 

was 23 centimeters of saline and following the com 
pletion of the anastomosis it was 14 centimeters « 

saline. A liver biopsy showed no definite evidence 0: 
underlying liver disease. The patient was discharge: 
on February 1, 1947, 21 days following the opera 

tion. Follow-up: On August 8, 1947, he stated tha 

he felt better than he had for several years, had 
gained 19 pounds, no further bleeding from thi 
esophagogastrointestinal tract. 

This patient, it is believed, is an example of 
acquired extrahepatic portal bed block sec- 
ondary to thrombosis in the portal system, 
treated by splenectomy and an end-to-side 
splenorenal anastomosis. The liver function 
tests were normal except for a high retention 
bromsulfalein but a liver biopsy showed no 
underlying liver disease. The cause of the 
portal thrombosis is obscure, so it must be 
classified as spontaneous. Further observa- 
tion in this case will be necessary to determine 
the efficacy of the procedure. 

CasE 13. M. M. C., No. 560,473, a 44 year old 
white woman, was admitted to the East Medical 
Service on January 10, 1947, because of massive 
hematemesis. Physical examination revealed a pale 
woman; the liver was not palpable and the spleen 
could just be felt. Laboratory studies disclosed: red 
blood cells, 2.0 million; hemoglobin, 7 grams; white 
blood cells, 2,700; a bromsulfalein retention test, 
prothrombin time, cephalin flocculation and albu- 
min-globulin ratio were normal. A gastrointestinal 
series revealed esophageal varices. A diagnosis of 
portal hypertension with bleeding esophageal varices 
due to an extrahepatic portal bed block was made. 
At operation, February 7, 1947, a splenectomy and 
an end-to-side suture type of splenorenal anastomo- 
sis were performed by one of us, (R. R. L.). The 
initial portal pressure was 34 centimeters of saline 
and following the anastomosis it was 24 centimeters 
of saline. She was discharged on February 24, 1947, 
17 days after the operation. Follow-up: On August 
8, 1947, she stated that she felt fine, had no abdom- 
inal pain, no further hematemesis or melena. 


This patient, it is believed, is an example of 
acquired extrahepatic portal bed block sec- 
ondary to thrombosis in the portal system. 
She was treated by splenectomy and end-to- 
side splenorenal anastomosis. The etiology of 
the portal thrombosis is obscure so that it must 
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be classified as spontaneous. The initial portal 
pressure was 34 centimeters and following the 
completion of the shunt it was 24 centimeters 
of saline. This observation in addition to the 
fact that she is well and has had no further 
bleeding episodes since the operation for a 
period of 6 months is encouraging that the 
shunt is still functioning, but further observa- 
tion will be necessary to evaluate the pro- 
cedure. 


CasE 14. M. M., No. 434,339, a 19 year old white 
woman, was first admitted to the West Medical Serv- 
ice of the Massachusetts General Hospital on Feb- 
ruary 4, 1944, because of repeated episodes of hema- 
temesis over a 5 year period. The latest attack began 
5 days before admission. The liver was not palpable. 
The spleen was three fingers below the costal margin. 
Laboratory studies disclosed: red blood cells, 4.0 
million; hemoglobin, 15 grams; white blood cells, 
6,400; total serum protein, 7.38 grams with an al- 
bumin-globulin ratio of 1.3; a bromsulfalein test 
showed 40 per cent retention in 45 minutes; cephalin 
flocculation showed 4+ in 48 hours; the van den 
Bergh was normal. A gastrointestinal series showed 
esophageal varices. A liver biopsy revealed a normal 
liver. On March 9g, 1944, through a transthoracic 
approach a splenectomy was performed by Richard 
H. Sweet and several large periesophageal vessels as 
well as the left gastric vessels were ligated. The pa- 
tient was discharged April 3, 1944. Second admis- 
sion, December 12, 1944 to July 11, 1945, admission 
because of massive hematemesis. Hospitalization 
was greatly prolonged because of the onset of vague 
abdominal discomfort and persistent fever. Con- 
sensus was that the fever was due to thrombophle- 
bitis in the portal system. At operation, June 25, 
1945, a portacaval anastomosis was attempted by 
one of us (R. R. L.) but was technically impossible 
because of a cavernomatous transformation of the 
portal vein. A liver biopsy was normal. Third ad- 
mission, December 11, 1946 to January 27, 1947, be- 
cause of massive hematemesis. Liver function studies 
were normal. At operation, January 10, 1947, 
through a left abdominal incision the splenic vein 
was searched for by one of us (R. R. L.), but it could 
not be found nor was there any other vein suitable 
for a venous anastomosis. Fourth admission, Feb- 
ruary 23 to February 28, 1947, was for hematemesis. 
Fifth admission, March 4 to March 20, 1947, for 
another attempt at a venous anastomosis. At opera- 
tion, March 10, 1947, through a thoracoabdominal in- 
cision by one of us, (R. R. L.)an anastomosis between 
the inferior mesenteric vein and a large adrenal vein 
was accomplished. It was felt that decompression of 
the portal hypertension was not entirely satisfactory 
because of the small caliber of the operative anasto- 
mosis. Sixth admission, July 25 to August 13, 1947, 
for hematemesis. Seventh admission, August 15 to 
September 30, 1947, for hematemesis and another 
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and final attempt at a venous shunt. At operation, 
September 10, 1947, another attempt at a direct 
portacaval anastomosis was made by one of us 
(R. R. L.), but again no vein including the portal 
vein could be found to make a satisfactory shunt. 


This patient, it is believed, is an example of 
extrahepatic portal bed block of congenital 
origin secondary to obliteration of the portal 
vein. Her symptoms first appeared at the age 
of 14 years. She demonstrates the inefficacy 
of splenectomy with ligation of the left gastric 
and periesophageal veins in the control of 
portal hypertension. She also is an example of 
the difficulty of performing a satisfactory ve- 
nous shunt operation when the spleen has been 
previously removed in this type of case, due to 
a cavernomatous transformation of the portal 
vein, which precludes using this vessel. In view 
of the experiences with this case it is our opin- 
ion that any surgeon who removes the spleen 
in a so-called case of Banti’s syndrome should 
be prepared to perform a splenorenal shunt at 
the same operation, since otherwise at a later 
time it will be impossible to find a satisfactory 
vein with which to perform a portacaval shunt. 


CASE 15. J. S., No. 566,107, a 23 year old, white 
single male factory worker, was admitted to The 
Baker Memorial Hospital for the first time on Feb- 
ruary 28, 1947, because of repeated episodes of he- 
matemesis. The patient had been well until 6 years 
before, when he had had a sudden large hematemesis. 
On the day of admission to the Massachusetts Gen- 
eral Hospital he was first seen by Chester M. Jones, 
who immediately admitted him. Physical examina- 
tion revealed a pale, white young man. The liver 
and spleen could not be palpated. Laboratory 
studies: hemoglobin, 4.9 grams; white blood cells, 
2,900; serum protein, 6.5 grams with an albumin- 
globulin ratio of 3; prothrombin time, 17 seconds 
with a normal of 16 seconds; cephalin flocculation, 
1+ in 48 hours; bromsulfalein test, 4 per cent reten- 
tion; a gastrointestinal series showed large esophag- 
eal varices. A diagnosis of portal hypertension 
with bleeding esophageal varices due to extrahepatic 
portal bed block (Banti’s syndrome) was made. At 
operation, March 13, 1947, a splenectomy and an 
end-to-side suture type of splenorenal anastomosis 
were performed by one of us (R. R. L.). The initial 
portal pressure was 42 centimeters of saline; follow- 
ing the anastomosis it was 23 centimeters of saline. 
The patient made a good convalescence and was dis- 
charged from the hospital 2 weeks after operation. 
Follow-up: August 26, 1947. Patient reported that 
5 months after operation he felt well, was back at 
work, weighed 158 pounds and had had no further 
evidence of esophagogastro intestinal bleeding. 
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Fig. 2. An artist’s drawing to show the completed end-to-side splenorenal anasto- 


mosis, 7, splenic vein; 2, renal vein; 3, left kidney. The exposure is through a thoraco- 


abdominal incision. 


. 


This patient, it is believed, is an example of 
extrahepatic portal bed block of congenital 
origin secondary to obliteration of the portal 
vein, who was treated by splenectomy and an 
end-to-side splenorenal shunt. His first hema- 
temesis occurred at the age of 17 years. He 
had repeated episodes until the shunt opera- 
tion which was performed 6 years later. Liver 
function tests were normal. The initial pres- 
sure was 42 centimeters of saline and immedi- 
ately following the completion of the shunt it 
was 23 centimeters of saline. This observation 
and the fact that he was well without further 
bleeding 5 months later is encouraging but too 
short a time to be sure that his condition has 
been completely relieved. 

DISCUSSION 

The shunting of the blood flow, to or from a 
part of the body by blood vessel anastomoses, 
is one of the more recent types of operation 
that has been perfected in recent years. Since 
Eck in 1877 first successfully performed a 
direct portacaval shunt in experimental ani- 
mals, numerous investigations have been car- 
ried out in the laboratory to determine the 


effect produced on the nutrition by such a pro- 
cedure. Some of the most recent work has 
been reported by Whipple and his co-workers 
(21) in 1945. They concluded from experi- 
mental studies on dogs with a complete porta- 
caval shunt so that only the blood from the 
hepatic artery reached the liver, that there 
were slight gross and histological changes in 
the liver. At times they noted, in their ani- 
mals, evidence of some functional abnormal- 
ities of the liver. A dog properly fed was 
found to tolerate such a shunt for 1 to 8 years 
and appear normal. Whipple (20) and Blake- 
more (2) have reported the successful produc- 
tion of similar portacaval shunts in human pa- 
tients with apparent benefit of the portal 
hypertension and general improvement of the 
patients’ condition, but the effect on these in- 
dividuals over a long period of time is awaited 
with much interest. 

In our clinic some other type of shunt has 
been considered more desirable for two rea- 
sons. First, the experimental evidence on ani- 
mals, which of course is not conclusive for 
humans, indicates that there is some disturb- 
ance of liver metabolism. It seems advisable 
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to us if possible to produce some form of shunt 
which will not cause all the portal blood to by- 
pass the liver. Since there are no valves in the 
portal vein or its tributaries it is possible to 
reverse the flow of blood in them. For this 
reason various types of venous shunts can be 
performed as demonstrated in this report. The 
second reason the direct portacaval anasto- 
mosis is not preferred is a practical one. In a 
number of our patients it has been impossible 
to isolate the portal vein because of the ex- 
treme vascularity in the region of it. For ex- 
ample, in Cases 4, 10, and 14 search for the 
portal vein had to be discontinued because of 
extensive hemorrhage. One of these patients, 
Case 4, even died as the result of the explora- 
tory procedure. In Case to the common and 
‘ystic ducts were divided, necessitating a cho- 
ecystectomy and a choledochojejunostomy, 
performed according to the method described 
by Allen. In another patient, Case 3, although 
the anastomosis was completed, the hepatic 
irtery was apparently damaged, and as a re- 
sult death followed, secondary to thrombosis 
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Fig. 3. An artist’s drawing to show the position of the 
patient on the operating table. The line of incision is 
shown. It extends through the bed of the tenth rib forward 
to the mid line of the abdomen just above the umbilicus. 


ing the portal hypertension. Fourth, removal 
of this organ also divides many of the collateral 
channels which feed the esophageal varices so 
that the venous pressure and the blood flow 
through them will be diminished. Fifth, there 
are no vital structures in the left upper quad- 
rant of the abdomen, the region through which 
the surgical approach is made for this type of 


if the hepatic artery. On theoretical grounds-eshunt, similar to the common bile duct and the 


and as a result of these practical experiences, 
namely, the inability to perform a direct por- 
tacaval anastomosis in a number of cases and 
the danger of injury to such structures as the 
hepatic artery and the common bile duct, it 
seems to us that some other shunt is prefer- 
able if it will reduce the portal hypertension. 
The operation of choice for portal hyper- 
tension, whenever possible in our opinion at 
the present time, should be a splenectomy with 
an end-to-side splenorenal anastomosis with 
preservation of the kidney (Fig. 2). Cases will 
be encountered in which this will not be pos- 
sible, such as in patients who have had a pre- 
vious splenectomy and rarely in a patient with 
splenic vein thrombosis in whom splenectomy 
alone will suffice. There are a number of reax 
sons worth enumerating why the above type 
of procedure is preferred. First, it produces a 
partial shunt of the portal blood blow, so that 
the liver is not completely by-passed. Second, 
from our observations this type of shunt ap- 
pears to lower satisfactorily the portal hyper- 
tension. Third, splenectomy reduces the ar- 
terial inflow to the portal area by approxi- 
mately 4o per cent and thereby aids in reduc- 


hepatic artery, which lie in such close proxim- 
ity to the region of the portacaval anastomosis. 
This point is of great practical importance, 
since in either type of shunt operation, struc- 
tures are obscured by bleeding from innumer- 
able small collateral venous channels. An er- 
ror of a few millimeters in the region of the 
gastrohepatic ligament while searching for the 
portal vein may result in a fatality or prevent 
the successful construction of the anastomosis, 
whereas in the splenic area one at least has the 
peace of mind that such a catastrophe is less 
likely to occur as the margin of safety in this 
region can be measured in centimeters rather 
than millimeters. The practical value of the 
thoracoabdominal approach (Fig. 3) cannot 
be overemphasized in the exposure of the 
spleen, the kidney, and their vessels. 
Another advantage of the end-to-side type 
of splenorenal anastomosis is that the left kid- 
ney is not sacrificed. It is recognized that a 
single kidney is sufficient for the bodily needs 
under normal conditions, but in patients as 
critically ill as some of the portal hypertension 
cases, it seems to us advisable to save this 
organ rather than sacrifice it. That this may 
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lig. 4. An artist’s drawing to show the portacaval shunts 
utilized. The splenorenal end-to-side anastomosis is pre- 
ferred, but in 2 cases that had had previous splenectomies, 
Cases 8 and 11, a superior mesenteric to inferior vena cava 
and an inferior mesenteric to left ovarian anastomoses have 
been used respectively with apparent relief of the portal 
hypertension. 


be of considerable practical importance in 
operations of the magnitude of these is dem- 
onstrated by Case 10. Even with two kidneys, 
the nonprotein nitrogen level rose from 15 
milligrams per cent to 102 on the sixth post- 
operative day and despite an adequate fluid 
intake the renal output wasonly 400 to 500 cubic 
centimeters for several days. The blood chem- 
istry and urine volume returned to normal 
levels after the second postoperative week. 
This patient, it can be readily seen, was so 
close to renal failure following this operation 
that it certainly is within the realm of possi- 
bility that if his left kidney had been sacrificed 
he would not have survived. 

The end-to-side type of anastomosis in ad- 
dition to preserving the kidney, we believe, 
has the advantage that it is less apt to become 
thrombosed. This opinion was based chiefly 
on the fact that the flow of blood in the renal 
vein might have a sucking effect at the site of 
anastomosis, thus lessening the possibility of 
thrombosis. The results of the recent experi- 
mental work by Johns and by Blalock (5) lend 
support to this opinion, as they found, utiliz- 
ing the suture method of anastomosis, that the 
incidence of thrombosis was to per cent in the 
end-to-side type, while with the end-to-end, it 








Fig. 5. An artist’s drawing to show the method of sutur- 
ing the end of the splenic vein to the side of the renal vein. 
Suture 7 is a stay suture and suture 2 is a running mattress 
type placed to evert the edges. It is tied to additional stay 
sutures at two other points in the circumference of the 
anastomosis to prevent a pursestring effect. 
was 27.3 per cent. The suture method of anas- 
tomosis, described by Blalock (6), is preferred 
to the nonsuture technique of Blakemore and 
Lord (3) utilizing the vitallium tubes, since 
there is less danger of thrombosis with the 
former. Blalock (5) and Johns performed a 
comparable series of end-to-end splenorenal 
anastomoses in animals with the two methods. 
They reported an incidence of thrombosis of 
27.3 per cent in the suture group and 72.8 per 
cent in the nonsuture group. These facts seem 
significant and perhaps are due in part to the 
fact that a large foreign body is left in close 
proximity to the vein wall. Another reason 
may be that it is not necessary to dissect free 
as much of the splenic vein with the suture 
method as with the nonsuture method. For 
this reason the vasa vasorum of the vein wall 
are less disturbed. This tends to protect the 
intima from degeneration which if it occurs 
favors thrombosis as pointed out by O'Neill. 
Up to the present time none of our cases 
has become thrombosed as far as is known. 
The anastomoses in the 4 patients who died 
were all patent. They survived such a short 
time, however, following the operation, one 
cannot be sure they would have remained open 
indefinitely. However, the absence of further 
esophagogastrointestinal bleeding in the sur- 
viving patients, with the exception of Case 14 
is encouraging. The technique of suturing the 
veins together is similar to that described by 
Blalock (6) for the arterial shunt operations in 
the treatment of the tetralogy of Fallot. Care 
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| ABLE II.—RESULTS IN THE TREATMENT OF PORTAL HYPERTENSION WITH SHUNT OPERATIONS 
MASSACHUSETTS GENERAL HOSPITAL 1945-1947 
Intrahepatic Type 








Case Age , Fl : Date of Postoperative Varices End-result 
No nn Iype of shunt operation operation period with still present to date 
out bleeding by x-ray 
I | 45 F | Splenectomy, nephrectomy, end-to-end splenorenal 3- 6-45 29 mos. Yes Alive 
2 45 M Superior mesenteric to inferior vena cava 11-21-45 | Dead 
3 55 M. | Portal vein to inferior vena cava 1-28-46 | | | Dead 
4 | 42M. | Portal vein to inferior vena cava (attempted) 8-19-46 | Dead 
5 52 M. | Splenectomy, end-to-side splenorenal 12-10-46 } Dead 
6 54 M. | Splenectomy, end-to-side splenorenal 4- 7-47 Dead 
a 51 M. Splenectomy, end-to-side splenorena] _ _ 6-23-47 2mos. _ Yes : Alive — 
Extrahepatic type 
8 28 M. | Superior mesenteric to inferior vena cava 10- 0-47 22 mos. Yes Alive 
9 OF Splenectomy, end-to-side splenorenal 6- 4-46 14 mos. Yes Alive 
10 30 M. | Splenectomy, end-to-side splenorenal 6— 8-46 14 mos Yes Alive 
11 20 F. Inferior mesenteric to left ovarian vein 7-13-40 13 mos. Yes Alive 
12 65 M Splenectomy, end-to-side splenorenal 1-11-47 7 mos. Not checked | Alive 
13 45 F. Splenectomy, end-to-side splenorenal 2- 7-47 6 mos | Not checked | “Alive 
14 a1 F. Inferior mesenteric to left adrenal vein 3-10-47 | Bled in 4 mos Yes Alive 
15 23 M. | Splenectomy, end-to-side splenorenal 3-13-47 5 mos. Not checked Alive 





must be taken not to narrow the anastomotic 
opening by drawing the continuous suture too 
tightly. Interruption of it at three points in 
the circumference of the anastomosis is advised 
to prevent too much of a pursestring effect. 
The suture is placed so that the edges are 
everted and an intima-to-intima approxima- 
tion is obtained. A No. ooooo braided silk 
suture on a No. g curved atraumatic type of 
needle is used (Fig. 5). A detailed description 
of the complete operative procedure has been 
published recently by one of us (12). 

The function of the left kidney, as shown by 
intravenous pyelography, has not been dam- 
aged by the procedure. The renal artery was 
occluded for periods of 18 to 35 minutes as a 
rule, while performing the splenorenal anasto- 
mosis. Occlusion of this vessel may not be 
necessary, but it seemed best to do it, and so 
avoid a high degree of back pressure on the 
renal vascular system. 

The results obtained in the group of patients 
with extrahepatic portal bed block have been 
more satisfactory than in the intrahepatic 
group, Table II. In the former, 7 patients out 
of 8 have not bled since the shunt was per- 
formed over periods varying from 5 to 22 


months. Five of these patients had splenec- 
tomy with an end-to-side suture type of spleno- 
renal shunt with no bleeding for 5 to 14 months. 
The 3 others had had previous splenectomies 
so that in them the following anastomoses 
were performed respectively: (1) superior mes- 
enteric vein to inferior vena cava with no 
bleeding for 22 months; (2) inferior mesenteric 
vein to left ovarian vein with no bleeding for 
13 months; (3) inferior mesenteric vein to left 
adrenal vein with bleeding again after 4 
months. The results in these cases are encour- 
aging except in the last one. The veins used 
in this case were so small it was thought they 
probably would thrombose, as apparently has 
happened. The fact a previous splenectomy 
had been performed on this patient may even- 
tually result in her death, since it now seems 
impossible to perform a satisfactory shunt. 
There were no deaths in this group so the 
operative mortality was zero per cent. 

The results were not as satisfactory in the 
intrahepatic group (Table II). Only 2 of the 7 
patients survived, making a mortality rate of 
71 per cent. One of the surviving patients, 
Case 1, has been 29 months without bleeding, 
the longest period of both groups. She was 
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operated on by Richard H. Sweet and an 
end-to-end nonsuture vitallium tube anasto- 
mosis was performed. The other surviving 
patient, Case 7, has been done only a period 
of 2months. The deaths in the other patients 
of this group, it is believed, can be best ex- 
plained by the fact that all of them, Cases 2, 
3, 4, 5, and 6, were extremely ill patients prior 
to operation. All had extremely sick livers. 
They all were prepared as thoroughly as pos- 
sible but because of their severe liver disease 
they could not withstand such long surgical 
procedures. Two of them, Cases 4 and 7, suc- 
cumbed from postoperative hemorrhage in 
part due to the citrate solution used in the 
blood transfusions. It is believed that patients 
with such severe liver disease are unable to 
metabolize sodium citrate as well as the ones 
with normal livers. All of them, except Case 6, 
were treated conservatively for several years 
for repeated esophagogastrointestinal hemor- 
rhages, so that when the shunt operations were 
performed, the general condition of them was 
extremely poor. It would seem advisable, 
therefore, in view of the good results obtained 
in the younger group with extrahepatic block 
and also in the two cirrhotics, Cases 1 and 7, 
who were in good condition, that a splenectomy 
and an end-to-side splenorenal shunt should 
be recommended before the patient becomes 
depleted from multiple hemorrhages. 
CONCLUSIONS 

1. The development of the portacaval shunt 
type of operation represents a new chapter in 
the treatment of portal hypertension. It ap- 
parently prevents serious hemorrhage from 
esophageal varices, although they may still 
persist by roentgenographic examination, and 
in addition may improve the liver function. 
Further observation of the cases reported is 
necessary to determine the true value of the 
procedure. 

2. Splenectomy and the suture type of end- 
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to-side splenorenal anastomosis with preserva- 
tion of the kidney, performed through a tho- 
racoabdominal incision, are recommended as 
the most satisfactory operative procedure in 
cases, especially for extrahepatic portal bed 
block, in which the spleen has not been pre- 
viously removed. 

3. Anastomosis of the superior mesenteric 
vein to the inferior vena cava and of the in 
ferior mesenteric vein to the left ovarian veir 
has been utilized with apparent success, in : 
patients who had had the spleen previously 
removed. 

4. Direct anastomosis of the portal vein to 
the inferior vena cava may frequently be im 
possible due to the extreme degree of vascu- 
larity in the region of the gastrohepatic liga- 
ment. 

5. The results in 15 patients treated by 
various types of portacaval shunts have been 
more satisfactory in extrahepatic portal bed 
block than in the intrahepatic type. 
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CHILDBEARING IN THE TWILIGHT OF 





THE REPRODUCTIVE PERIOD 


M. EDWARD DAVIS, M.D., F.A.C.S., and ARTHUR SESKI, M.D., Chicago, Illinois 


GING is a universal phenomenon of all 
life. No sooner is one born than he 
or she begins to age. Individuals 
grow old at varying rates, some rap- 

idly and others more slowly. Disease of vital 
structures hastens the process of aging. In the 
last decade the profession has become acutely 
interested in old age for the ever increasing 
length of life has suddenly thrust upon us the 
problems of the elderly. The specialty of geri- 
atrics has many new devotees. However, one 
of these new specialists so aptly defined this 
newest problem as beginning at birth and end- 
ing at the grave. 

The reproductive function unlike the other 
physiologic functions begins in the middle 
teens and ends in the fifth decade. There are 
few authentic records of childbirth in the fif- 
ties. In over 50,000 deliveries at the Chicago 
Lying-in Hospital only 2 women of 46 and 2 of 
48 gave birth to children. Reproduction in the 
human race has been limited by nature to the 
first half of the life cycle thereby emphasizing 
the fact that it is a function of youth and not 
middle age. Much has been written about 
pregnancy and labor in the elderly primipara, 
the woman over 30 or 35 years old. However, 
little has appeared in the literature about re- 
production in women 40 years old and older. 
There was a classic contribution by Bethel 
Solomons many years ago entitled ‘‘The Dan- 
gerous Multipara” in which he emphasized 
the hazards of pregnancy and delivery in wom- 
en who had many babies. . However, this study 
was prompted by the frequent question raised 
by patients, “‘I am nearly 40 years old. Do 
you think it is safe for me to have a baby,” or 
as the case may be, ‘‘another baby, for my 
family has grown up and I would like another 
child to raise?”’ These are pertinent questions 
and physicians are expected to know the an- 
swers. 


From the Department of Obstetrics and Gynecology of The 
University of Chicago and The Chicago Lying-in Hospital. 
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In an attempt to answer them intelligently 
the authors decided to study the pregnancies, 
labors, and recovery periods of 1,000 women 
40 years and older delivered at the Chicago 
Lying-in Hospital and to compare these with 
the hospital statistics covering all deliveries 
during this same period wherever possible. In 
order to study 1,000 consecutive pregnancies 
in women 40 and over, it was necessary to in- 
clude the years 1927 to 1944. The study com- 
prises 1,011 patients in this category. During 
this same period we delivered a total of 52,128 
women at the hospital. The incidence of preg- 
nancies in women 40 years and older is 1.94 
per cent. Most of these, 841 or 83.2 per cent, 
were multiparas and only 16.8 per cent primi- 
paras. An interval of at least 10 years had 
elapsed since the last baby was born in 152 
multigravidas, 18 per cent of this entire group. 

In a study of this type it is necessary to pre- 
sent many statistical tables. These may be 
valuable for those individuals who have a 
special interest in the problem. However, for 
most readers who find statistical studies labo- 
rious to digest we will draw a few interesting 
conclusions from these data. 

In Table I it will be seen that 50 of the preg- 
nancies ended in abortions, an incidence of 4.9 
per cent. This is higher than the hospital inci- 
dence although neither figure is representative 
of the population at large. In all likelihood all 
women with spontaneous abortions do not en- 
ter hospitals. In many instances they may not 
be aware of an early abortion for it may mani- 
fest itself only in an irregularity of the men- 
strual function. Such irregularities are rather 
common at this time of life. Few induced 
abortions enter the Chicago Lying-in Hospital 
so that the incidence of criminal abortions at 
this age period cannot be gleaned from our 
data. All that can be concluded is that spon- 
taneous abortions are more frequent in women 
of 40 and over than in the general hospital 


group. 


146 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE 1.— TOTAL DELIVERIES 1927-1944 





Women 40-+-years 1,011 Hospital 
Primiparas | Multiparas Total 
| ae oe Total 
No Per No. | Per No. | Per 
| cent cent cent 
Pregnancies 170 | 16.8) 841 83.2 | 1011 | 1.94 | 52,128 
Births 164 17.0 | 706 83.0 g60 : 84 1.8% 
: | / ake ‘ 
Abortions gi g-0 45 4.9 590} 4.9] 4.0% 
Ectopic 1 | 0.6 I ° I 0. 26% 
Infant mortality 12 9 a 77 | 9.8 89/1 9.5 3 's% 
Neonatal , 7 8 my 2.9 28 | 2.9 1.7% 
Maternal } 
mortality - oe ee 2 | 0.25) 4/|0.42 ° 17% 


It is of interest that only 1 ectopic occurred 
in this group and that 1 in a primipara. The 
low incidence of tubal pregnancy may mean 
that if complete tubal occlusion is not present 
a pregnancy will occur earlier in life. 

PREGNANCY 

The complications of pregnancy are listed 
in Table II. As we might expect the most fre- 
quent complications in women 40 years and 
older concern the vascular-renal system. Ag- 
ing manifests itself first in the circulatory or- 
gans and the old adage that “you are as old as 
your arteries” has more than a grain of truth. 
Circulatory diseases exclusive of the toxemias 
of pregnancy were three times as common as 
in the general hospital group, 13.4 per cent 
compared to 4.6 per cent. This group includes 
heart disease, thrombophlebitis and phlebo- 
thrombosis, extensive varicosities productive 


TABLE II.—COMPLICATIONS OF PREGNANCY 


Women 40-+-years | Hospital 


on ———$—_—_$ $$$ — —— | - 


Primiparas | Multiparas Total 
| | | Per cent 
_ th Pe ; ™ 
No E No saad No Per 
cent cent | cent 
| | | 
“ | 
Circulatory c J | 
exclusive of | | 
toxemias sg 1 2.9 116 | 13.9] 119 | 13.4 4.6 
Anemia 9 5.3 33 | 3-9] 42 4.1 3.8 
Pulmonary 5 3.0 So) 2.01 = 1.2 2.0 
Nervous system 6 °.7 | 6 0.7 | 1.9 
| 
Gastrointestinal I 0.6 26 3.1] 27 2.8| 1.5 
Endocrine 6 3.6 17 2.0 23 2.4 3.4 
Other I 0.6 8 ,9 9 1.0 


TABLE II.—TOXEMIAS OF PREGNANCY 











- Hospital 
Women 40-++-years (1941- 
1946) 
‘elicitin ian — os 
Primiparas Multiparas Total 
a } 
| | Percent 
Per » | Per Per 
No. | cent | No | cent No. | cent 
A : sins re Nae | | a Sa 
Hypertensive dis- | 
ease benign 
caagee aires teed = ‘5 eae ee peri 
Mild 8 | 4.7] 97 | 11.5 | 105 | 10.0 
———— —+ -—J — - 3-7 
Severe 2 1.2] 16 1.9 | 18 2.0 
; Ad ‘ om ES : ; . ‘ = 
Renal disease | | 
Chronic vascu- | 
lar nephritis * 1 a2 28 3.3} 30 3.0 
satigpaitaanicti — = | | . 0.5 
Glomerulo- | | | 
nephritis 1 | 0.6 .] 0-3] 2 ©.2 
- — _ | a | | — 
Pre-eclampsia | 
Mild 24 | 54 70 | 8.0] 94 9.3 
Severe r | 06 2 i os 3 0.3 
ae | —_— ie ey 
Total | | 247 24 7.2 


of marked symptoms, and miscellaneous less 
common conditions. There was an increase in 
gastrointestinal complications in the women 
40 years and older although, interestingly 
enough, these were almost entirely confined to 
the multipara. These conplications likewise 
increase in frequency with aging so that preg- 
nancy probably contributed little to this in- 
crease. 

The toxemias of pregnancy are directly or 
indirectly the result of gestation. In Table ITI 
it will-be seen that the total incidence of these 
pregnancy complications was 24 per cent in 
women 40 years and older, whereas the general 
hospital incidence is 7.1 per cent. Thus, the 
elderly gravida has three and one-half times 
the hazard of developing a toxemia of preg- 
nancy than the average patient. 

Pre-eclampsia and eclampsia are the true 
toxemias of pregnancy in the sense that they 
are caused by the pregnancy. Aging must be 
an important predisposing cause for the devel- 
opment of this pregnancy toxemia for the inci- 
dence in the group of elderly patients is three 
times that in the hospital group. The typical 
pre-eclamptic is a woman who has a normal 
blood pressure and kidney function prior to 
the onset of pregnancy. Sometime in the last 
trimester of pregnancy she develops fluid re- 
tention and excessive weight gain, hyperten- 
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TABLE 1V.—PLACENTA PREVIA 


Women 40-+-years Hospital (1931-1945) 





Incidence 28—2.9 per cent 


| 
| 


3250.79 per cent 
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TABLE V.—ABRUPTIO PLACENTAE 


Women 40-+- years 
Total incidence, 1 in 48 deliveries 
2.1 per cent 


Hospital (1931-1946) 
1 in 121 deliveries 
0.83 per cent 








. . . | . . . 
Primiparas Multiparas| Primiparas Multiparas 























No. | Per | No | Per No. | Per | No. | Per 

cent | cent | cent cent 

i complete 3 | 5 8 Pe 2.6 68 ° 36 oe 0.75 
omplete 1 | 0.6 3|0.37| 14] 0.07] 74] 0.33 
rotal i a 4 ‘a ‘m 2. 97 ‘82| ° “a 243| t0s 
Total deliveries g 6 2. 2 cal 32.8 sOtedlas.& 22342 ae 


sion, and albuminuria. She usually is a nulli- 
gravida. However, most of these patients 
were multiparous women. We must assume 
that aging conditions the vascular-renal sys- 
tem so that it is more vulnerable for whatever 
the etiologic agent or set of circumstances 
which induce pre-eclampsia and eclampsia. 

Hypertensive and vascular-renal disease is 
a manifestation of aging. Pregnancy influ- 
ences these conditions adversely. In the multi- 
gravida each pregnancy may add to the resid- 
ual damage so that childbearing may add a 
considerable hazard in the woman who has 
reached middle life. Abruptio placentae, in- 
trauterine death of the fetus, failure of normal 
fetal growth and kidney failure are all unde- 
sirable sequelae. 

Placenta previa is essentially a complication 
of the last trimester of pregnancy. It repre- 
sents the implantation of the fertilized ovum 
in an abnormal site within the uterine cavity. 
At first glance it would appear that aging 
should not influence the incidence of this com- 
plication. However, clinical experience has 
brought out the fact that multiparity increases 
the frequency in direct proportion to the num- 
ber of births. How pregnancies alter the trans- 
port mechanism of the fertilized ovum or the 
uterine environment to favor implantation 
near the cervical os is not known. However, 
the incidence of placenta previa was 2.9 per 
cent in women 4o and older, four times the 
hospital incidence of 0.79 per cent. These oc- 
curred predominantly in multigravidas (Table 
IV). 

The high incidence of hypertensive and vas- 
cular-renal diseases in women 4o and over 
would predispose to an increased incidence of 
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Per cent 
4 | 2.42 16 2.0 96 26.1 272 
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abruptio placentae. The incidence of 2.1 per 
cent was almost three times the hospital inci- 
dence of 0.83 per cent (Table V). 


LABOR 


Labor terminated uneventfully in the ma- 
jority of women 40 years and older and the in- 
cidence compared favorably with our hospital 
statistics. At least half of the primigravidas 
delivered spontaneously or were delivered by 
simple low forceps. Age alone should not be 
considered as the motivating factor in deciding 
against a normal delivery. However, the wom- 
an having her first baby at the end of her re- 
productive period must be given intelligent 
care. Often it is her only opportunity for a 
child. Furthermore, the incidence of the com- 
plications of pregnancy, the toxemias, pla- 
centa previa, and abruptio placentae are all in- 
creased so that they must enter into the choice 
of the best method for delivery. Thus, it is 
not age alone, but age plus these complica- 
tions of pregnancy occurring with greater fre- 
quency because of age, that determines the 


TABLE VI.— TERMINATION OF PREGNANCY 
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| Primiparas | Multiparas Total 
cana ieee a a a 
fod 43 ad Oo bee 
Spontaneous ; } 27 16 - $40 68 © ” 567 . so ° | 56 ° 
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TABLE VII.—INDICATIONS FOR CESAREAN 











SECTION 
Women 40-+- years | Hospital 
. 
_— , Total 1031 
| Primi- | Multi | (393! 
| paras | paras | | mi 7) 
| No Per cent = 
Dystocia _ | | 
Disproportion 26 | 13 | 39 } 30.4 | 32.0 
- = - = - = = | - 4 = _—= - - = _ — 
Toxemia | s2 | 1x3 25 19.5 | 15.0 
= = - - - — - = 4 - - _ = — - 
Hemorrhage | 6 10 16 12.5 10.8 
Cardiac | «2 8 | 7 5.5 2.4 
Other | , | 7 | gs 8.8 1.0 


mode of delivery. It is not surprising there- 
fore that 31.5 per cent of primiparas were de- 
livered by cesarean section, whereas the hos- 
pital incidence is 4.4 per cent (Table VI). 

The incidence of cesarean section in multi- 
parous women was likewise increased, 9.5 per 
cent. This increase resulted from several fac- 
tors. First and foremost was the marked in- 
crease in the complications of pregnancy, par- 
ticularly the toxemias. Many of these patients 
were delivered prior to the end of pregnancy in 
order to halt the progress of the disease or to 
increase the likelihood of a living child. In 
some of these women abdominal delivery in 
addition afforded an opportunity to terminate 
the reproductive career. However, this has 
not been the primary objective of cesarean 
section in the last 7 or 8 years. Placenta pre- 
via and abruptio placentae may be better 
treated by abdominal delivery than by other 
methods. The elderly multipara occasionally, 
not often, develops an abnormal labor mech- 
anism, a faulty fetal position, or the size of the 
baby exceeds the capacity of the pelvis. Ce- 
sarean section may offer the most conserva- 
tive termination in some of these circum- 
stances. It will be noted in Table VI that the 
incidence of version and extraction was like- 
wise increased as a result of some of these fac- 
tors. 

Table VII lists the indications for cesarean 
section and it can be seen that the percentage 
of cesarean sections done for the major com- 
plications did not differ much in the two 
groups. Although 32 per cent of our abdomi- 
nal deliveries are for cephalopelvic dispropor- 
tion and dystocia, 30.4 per cent of the sections 
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TABLE VIII.—INCIDENCE OF CESAREAN SECTION 
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Cesarean hysterectomy | 26 | 20.3 | 7.4 
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in the group of women 40 years and older were 
done for this indication. There is a slightly 
higher incidence in the other complications 
listed because of the increased incidence of 
these conditions. This statistical table empha- 
sizes the fact that age alone was not the pri- 
mary factor in the choice of abdominal delivery 
but it contributed in the ultimate decision. 

A breakdown of the abdominal deliveries is 
presented in Table VIII. The high incidence 
of cesarean hysterectomies is noteworthy. 
There were three times as many cesarean hys- 
terectomies in women 40 years and older, 20.3 
per cent as in the general hospital group, 7.4 
per cent. This can be accounted for by the in- 
creased frequency of neoplasms at this period 
of life, the increase in pregnancy complications 
such as abruptio placentae and placenta pre- 
via, as well as the decreased value of the uterus 
at the end of the reproductive period. The 
choice of cesarean hysterectomy as a means of 
abdominal delivery in women late in life in 
whom reproduction is no longer possible or de- 
sirable has been made more and more frequent- 
ly on our service at the Chicago Lying-in 
Hospital. It is an excellent elective procedure 
and when done properly does not increase the 
risk of abdominal delivery. The patient is re- 
lieved of many of the complications associated 
with the menopause. The fear of cancer of the 
corpus is likewise removed. It is a procedure 
which should find increased use by specialists. 

The duration of labor in women who were 
delivered vaginally was approximately the 
same in both groups of patients (Table IX). 
If the length of labor is to be used as a guide, 
aging did not alter the course of natural labor. 
The multigravida of 40 years and older did not 
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TABLE IX.—DURATION OF LABOR 


Women 40-+- years 
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have a longer labor than her younger sister. 
There were, however, many more complicated 
labors in the older group of mothers for in 
Table VI it will be noted that whereas the in- 
cidence of mid-forceps is 4.0 per cent in our 
hospital, 15.2 per cent of the primiparas were 
delivered by mid-forceps operations. These 
procedures were indicated largely because of 
failures in the labor mechanism. The occiput 
failed to rotate anteriorly resulting in a trans- 
verse arrest of the head or an occiput posterior 
position; the forces of labor were unable to 
bring the head onto the perineum; or the soft 
parts were abnormally rigid. These labor com- 
plications can be charged directly to the age of 
the woman having her first baby. 

One observation that is difficult to explain 
is the increase in breech presentation in the 
group of elderly women. The incidence of 
breech in the primiparas was 7.4 per cent and 
the multiparas 5.4 per cent in contrast to the 
hospital figure of 4.4 per cent. There was an 
increase in the transverse presentations among 
the multiparas which was to be expected, 1.1 
per cent compared with a hospital incidence of 
only o.2 per cent. 


PLACENTAL STAGE OF LABOR 


The placental stage of labor was marked by 
an abnormal blood loss in a greater number of 
women 40 years and older than in the hospital 
group as a whole. The incidence of postpar- 
tum hemorrhage was 3 per cent in the primipa- 
ras and 7.1 per cent in the multiparas whereas 
the hospital average during this entire period 
was 2.7 per cent. It is not surprising that more 
of the multiparas had an excessive blood loss 
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TABLE X.— WEIGHTS OF BABIES 
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for difficult labors and operative interventions 
increase the hazard of uterine atony. Many of 
these patients were delivered prior to the use 
of ergonovine administered intravenously at 
the end of the second stage of labor. There has 
been a phenomenal decrease of excessive 
blood loss during the placental stage since the 
introduction of present day management of 
this important phase of delivery. 


THE INFANT 


In Table X there is a comparison of the 
birth weights of babies born to mothers 4o 
years and older and the entire hospital group. 
In general it can be said that there are no sig- 
nificant differences in the two groups. It has 
been observed in one of our previous studies 
that babies tend to become progressively larg- 
er in each pregnancy until the fourth baby is 
delivered following which the birth weight 
tends to level off. This observation is con- 
firmed in this study for 12 per cent of elderly 
multiparas gave birth to babies weighing from 
4,000 to 4,500 grams and 5.5 per cent weighed 
more than 4,500 grams. This is more than 
twice the incidence of babies weighing over 
4,000 grams born to all mothers at the hospital. 

Table XI is an analysis of the fetal mortality 
in the various weight groups. There is an in- 
creased number of premature babies weighing 
1,500 to 2,500 grams in the group of women 40 
years and older, 9.6 per cent in contrast to a 
comparable hospital incidence of 6.1 per cent. 
There is likewise a higher fetal mortality in 
this same group, 290 per 1,000 live births in 
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TABLE XI.—INFANT MORTALITY IN RELATION 


Women 40+ years 








Birth weight in grams Total births Hospital 
per cent 
No Per cent 
Previable 
999 | II | z.2 7 
Premature | IIo | 11.3 69 
. = - Rintctiitaeais m 
1000-1499 17 | 5.2 | °.8 
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comparison to the hospital average of 158. 
This is easy to account for in the increased in- 
cidence of maternal complications among the 
mothers. The extremely high incidence of the 
toxemias of pregnancy, 24 per cent, the in- 
creased incidence of complications of the last 
trimester associated with hemorrhage, and the 
circulatory disturbances all provide great haz- 
ards for the babies. Premature deliveries ne- 
cessitated by these maternal complications re- 
sulted in many premature babies which were 
normal but did not survive because of their 
prematurity. Some of them succumbed as a 
result of the damage they incurred because of 
the maternal complication. 

Babies weighing over 2,500 grams likewise 
fared less well in the group of elderly women 


TABLE XII.— MORBIDITY 


Women 40+ years |Hospital 
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than in the general hospital group, the rate was 
42 in contrast to 13 per thousand live births. 
For the entire group the rate was gt in com- 
parison to the hospital rate of 35 per thousand 
live births. The mother 4o years or older who 
is having a baby has a 1 out of 10 chance of 
leaving the hospital without a baby. This 
high fetal loss is worth considering in evalu- 
ating obstetrical problems of elderly women. 

Women nearing the end of their reproduc- 
tive periods often inquire as to the possibility of 
an abnormal baby. Penrose in the Journal of 
Mental-Sciences reported that the mean age of 
the mothers of 224 Mongolian babies was 37.4 
years. Furthermore, the probability that a 
mother will give birth to a Mongolian child is 
more than doubled for every 5 years after the 
age of 25. He noted an excess of Mongolians 
in primigravidas and in multigravidas after 
their seventh birth. In our material there were 
6 Mongolian babies, diagnosed while in the 
hospital. It is more than likely that if a care- 
ful follow-up were instituted this number may 
be doubled for a diagnosis may be difficult or 
impossible during the first 10 days of life. It 
is of interest to note that they were divided 
equally between primiparas and multiparas al- 
though in our series the former comprised only 
one-fifth of the total number. 

Other anomalies of the fetus were more num- 
erous in women 40 years and over. Two babies 
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Unit | Age, gravida., . P Weeks 
: hag ~ - 
number | and para. Diagnosis gestation 
67947 Age 43 Hypertension 40 
G. ix asthma 
1928 P.v 
69338 Age 43 | Mitral heart 40+ 
| G. xili } 
1929 | P. xii | 
81446 Age 43 | Hypertension 36 
G.i | abruptio 
1930 P.o | placentae 
_ 3 oa 
85228 | Age 42 | Dwarf | 40 
| G. iv Pott’s disease | 
1931 | P.o | 





13:02 labor; nigh forceps failed 


TABLE XIII.—MATERNAL DEATHS IN WOMEN 40+ YEARS 
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al ¢ | 

Terminat ion of } Complications 

pregnancy | 

Spontaneous delivery 59:43 labor. | Intestinal obstruction; 

Living infant 3515 grams | laparotomy 6th day p.p 
Died 12th day p.p. Cardiac+ 

| pulmon. complication. 
| 
| 


Died 1st day p.p. 
& E. Rupture of uterus 

Hysterectomy stillbirth, 4330 

gms. 


Classical C. S. 3380 gm 
stillbirth 





Low | Died 3.5 hrs. p.o. 


Shock p.o. Died 8th p.o. day. 


Cesarean hysterectomy after test k p.a 
Peritonitis. 


of labor 6.5 hrs. Living infant, 
| 2625 gms | 








had spina bifida malformations, 3 had major 
gastrointestinal anomalies, and 16 had a vari- 
ety of malformations, some major and some 
minor. There were a total of 27 babies with 
malformations of one type or another, an inci- 
cence of 2.7 per cent compared with our hospi- 
tal incidence of 1 per cent. The increased haz- 
ard of acongenital anomaly in the baby cannot 
be dismissed lightly in women of 40 and older. 


MATERNAL MORBIDITY AND MORTALITY 


The maternal morbidity in the group of 
women 40 years old and older was comparable 
to the entire hospital group (Table XII). Tre- 
mendous changes have taken place in obstetrics 
during the 17 years covered by this study so 
that comparisons are difficult to make. How- 
ever, no unusual puerperal complications can 
be ascribed to this special group of women. 

There were 4 maternal deaths in the group 
of women reported in this study. All of these 
deaths occurred prior to 1931. A summary of 
the histories is presented in Table XIII. The 
senior author has recently reviewed the ma- 
ternal mortality in the Chicago Lying-in Hos- 
pital. By our own criteria at least 3 of the 4 
deaths were preventable by present day stand- 
ards. The more intelligent obstetrical man- 
agement of obstetric patients, the increased 
safety of cesarean section, and the use of anti- 
biotics have decreased maternal mortality 
phenomenally in recent years. In the coun- 
try at large, but especially in the well conduct- 
ed maternities, maternal mortality is decreas- 
ing year by year. We can learn nothing from 
these 4 deaths for they are one milestone in ob- 
stetric progress. They need not happen in 1947. 


CONCLUSION 

This study comprises a review of the obstet- 
rical histories of 1,011 women 40 years old and 
older who were cared for at the Chicago Lying- 
in Hospital during the years 1927 to 1944 in- 
clusive. It was designed to determine how 
aging can influence the reproductive function. 
The complications of pregnancy were much 
moré common in this special group of patients 
than in the general population of the hospital. 
One out of every 4 women developed a tox- 
emia of pregnancy. Placenta previa and ab- 
ruptio placentae increased materially. The 
circulatory complications other than the tox- 
emias, much more common in middle age than 
in the young, increased the hazard of childbear- 
ing. Labor was marked by a marked increase 
in operative interventions as a result of the 
pregnancy complications and the age of the 
group. 

Babies born to women 40 years old and older 
shared in the greatly increased hazards of 
childbearing. One out of every to mothers 
failed to take a baby home with her when she 
left the hospital. The high fetal mortality was 
the result of an increased number of prema- 
ture babies, an increased mumber of congeni- 
tal abnormalities, and a higher incidence of 
fetal damage because of the greatly increased 
number of pregnancy complications. 

Nothing has been said about the postdeliv- 
ery recovery of these women and their babies. 
It was difficult to glean accurate information 
about many phases of this important period of 
childbearing. It has been our experience that 
elderly women recover more slowly than 
younger ones. They are more likely to have 
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minor complaints such as residual backache. 
However, the opposite is likewise true. We 
have all seen women who have acquired the 
physical and mental attributes of middle age 
transformed into young women by childbirth 
with the zest and sparkle that is youth. 

The babies of women of 40 and over de- 
serve more study. The adjustment of the 
mother to the newborn is usually more diffi- 
cult in older women. The youngster takes to 
her baby naturally. They grow up together. 
This relationship must result in a good psycho- 
logical background for the growing child. The 
problems of child care appear very differently 
to the mother of 20 and to the one of 40. These 
mother and child relationships are very much 
in the limelight today. 

We have not been able to evaluate the resid- 
ual damage to the mother who develops seri- 
ous complications of pregnancy and labor. Do 
the toxemias cause irreversible pathology that 
may handicap or shorten the mother’s life? 
Does pregnancy hasten the inevitable progress 
of some of the circulatory diseases? These and 
other questions are very important, particular- 
ly in the multiparous woman with children 
who need their mother to help them grow up 
normally and happily. These are important 
questions that should be answered in a study 
of childbearing late in life. 

We can conclude from our study that many 
hazards beset the woman and her baby when 
childbirth takes place at the end of the repro- 
ductive period. These hazards are real and re- 
sult in increased morbidity and mortality for 
both. Aging involves primarily those organs 
which play a vital rédle in reproduction, the 
vascular system, the heart, and the kidneys. 
Pregnancy adds to the strain placed upon 
these structures. Indeed, we can once more re- 
iterate a pertinent conclusion reached by Fast- 
man that “youth is the mother’s best ally.” 
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CARCINOMA OF THE LIP 
A Review of 563 Case Records of Carcinoma of the Lip 
at the Pondville Hospital 


JAMES E. CROSS, M.D., EUGENE GURALNICK, M.D., and 
ERNEST M. DALAND, M.D., F.A.C.S., Boston, Massachusetts 


ARCINOMA of the lip, one of the 
most malignant neoplasms of the 
oral cavity, is one of the most readily 
curable malignancies encountered in 

the body. Because of the prominent location 
it is usually brought to the attention of the 
patient at an early stage and, therefore, should 
be seen by the physician while still amenable 
to treatment. This study was undertaken in 
an effort to evaluate the results of treatment 
of all patients with carcinoma of the lip either 
seen in the Out-Patient Clinic or admitted to 
the Pondville Hospital from the time of its 
establishment in June, 1927, to December, 
1941. This particular period of time was chosen 
in order to have a complete 5 year follow-up 
record on all the patients who received treat- 
ment. 

The records of 563 patients with carcinoma 
of the lip constituted the series for review and 
consideration. These cases were 2.9 per cent 
of the 19,664 new patients examined in the 
Out-Patient Department during the period 
covered by the study. 

It was hoped that by a critical study of a 
relatively large series of cases certain criteria 
could be established from which it would be 
possible to outline the method of therapy most 
likely to be successful in a given case and to 
give a reasonably accurate prognosis at the 
outset of treatment. 


ETIOLOGY 

The age of the patients at the onset of the 
disease ranged from 25 to g1 years, with the 
greatest incidence between 55 and 75 years. 
Both the median age and the mean age were 
found to be 62 years. 

Ninety-eight per cent of the patients were 
males and 2 per cent were females. 


From the Pondville Hospital (Massachusetts Department of 
Public Health), Walpole, Massachusetts. 
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All of the patients were of the white race. 
It should be noted, however, that very few 
colored patients are seen at the Pondville Hos- 
pital. 

A positive Wassermann or Hinton reaction 
was found in 7.2 per cent of the patients exam- 
ined. This is comparable to the 6 per cent 
reported by Hayes Martin and associates (4). 

The lower lip was the site of the primary 
tumor in 497 patients. There were 19 tumors 
of the upper lip and 47 of the labial commissures. 
The right and left sides were involved with 
approximately equal frequency. 

The'median duration of disease at the time 
of the first visit to the Pondville Clinic was 
found to be 6 months. This figure is consid- 
ered more accurate than the average duration 
of 17 months, because the latter resulted from 
the fact that a few lesions were said to have 
existed for as long as 20 years. It is felt prob- 
able that malignant tumors superimposed 
upon long-standing precancerous conditions 
account for these cases of extremely long dura- 
tion. 

In this connection it seems surprising that a 
patient will allow an obvious lesion occupying 
a prominent position on the lip to go untreated 
for such a period of time, particularly since it 
must be seen daily in a mirror. However, the 
growth is slow and gradual, as a rule, and 
painless if uncomplicated by infection. Fur- 
thermore, it must be noted that the responsi- 
bility for delay between onset of the disease 
and the presentation of the patient for treat- 
ment does not rest solely with the patient. 
Many physicians, not recognizing the true 
nature of the process, are guilty of procrastina- 
tion or inadequate and ineffectual treatment 
with a variety of salves, antiseptics, pastes, or 
minimal doses of radiation. This is particu- 
larly unfortunate because lesions 1 centimeter 
or less in diameter can be treated with almost 
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certain assurance of complete success. It is 
hoped that the present-day increase in cancer- 
consciousness will tend to eliminate some of 
this delay. 

The size of the primary lesion was recorded 
in 349 cases. The great majority (76.5 per 
cent) of these had a maximum diameter of 
2.0 centimeters or less, while 39.2 per cent 
measured 1.0 centimeter or less in greatest 
diameter. The majority of the remainder had 
a range from 2.1 to 5.0 centimeters in size. A 
small number of extensive growths measured 
from 5.1 to as much as 12 centimeters. 

In the records studied, definite information 
concerning both oral hygiene and the use, or 
non-use, of tobacco was available in 356 cases. 
Of this total, 335 patients were classified as 
habitual tobacco users. Three hundred and 
ten of these had either poor oral hygiene 
(58.1 per cent) or were edentulous (41.9 per 
cent). On the other hand only 21 patients 
used no tobacco and 18 of these had poor oral 
hygiene or were edentulous. Only 28, or 7.8 
per cent, of the entire group had a good or fair 
oral condition. Seventy-one per cent of those 
who used tobacco smoked a pipe. 

The edentulous group deserves some com- 
ment. This is a separate category, because its 
members did not fall by description into either 
of the other two groups. It might be argued 
that the edentulous patients, having no dirty 
or carious teeth or infected gingiva, had good, 
or at least fair, oral hygiene. On the other 
hand, it might be said that these patients had 
lost their teeth for the very reason that they 
had had poor oral hygiene. 

Sixty-two patients gave a definite history of 
trauma prior to the appearance of the tumor. 
These included not only such single episodes 
as a cut while shaving, a cigarette burn, an 
injury in the course of tooth extraction or a 
burn from sparks while engaged in welding, 
but also repeated injuries from poorly-fitting 
dentures, sharp, jagged teeth, or the holding of 
roofing nails and bristles in the mouth in daily 
work. None of these patients were found to 
have good, or even fair, oral hygiene. Forty- 
one, however, were recorded as having a poor 
oral condition and 21 as edentulous. 

This is not meant to imply that single trau- 
ma is a cause of carcinoma of the lip; we do 
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feel, however, that trauma superimposed upon 
a background of poor oral hygiene may be of 
some significance. 

It was found that /eucoplakia or keratosis 
of the lip was associated with carcinoma in 82 
cases (14.5 per cent) of the series. 

Other unassociated carcinomas were observed 
in 67 of the patients, or 11.9 per cent, of the 
entire group. Of this number, 52 patients had, 
in addition to carcinoma of the lip, a second 
malignant tumor, 11 had 2 other lesions, 
and 4 had 3 additional neoplasms. 


PLAN OF TREATMENT 


There has been considerable controversy in 
the literature concerning the treatment of 
choice in lip carcinoma, and it is not the object 
of this paper to attempt to prove the relative 
advantage of one method of therapy over 
another. Suffice it to say that both radiation 
and surgery have their place in the treatment 
of carcinoma of the lip; at the Pondville Hos- 
pital the emphasis has been on surgical ther- 
apy. 

Examination of the patient in the Pondville 
Out-Patient Department includes measure- 
ment of the lesion and careful palpation of the 
neck to determine the presence of lymph 
nodes. The size, consistency, tenderness, and 
mobility of any palpable nodes are noted, 
with particular attention to any asymmetry in 
the sides of the neck. On the basis of this 
examination a clinical impression as to the 
presence of lymph node metastases is noted in 
the record. The patient is also referred to the 
staff dentist for such hygienic measures as 
may be indicated and any necessary extrac- 
tions. 

Suitable patients are treated by a simple 
“V” excision performed under local anes- 
thesia. The surgical treatment of the larger 
lesions involves a more extensive quadrilateral 
excision with some type of plastic reconstruc- 
tion of the lip such as the one described by 
Daland. 

It was noted that plastic procedures were 
carried out on 58 patients in this series; this 
was 11.8 per cent of all patients treated. 
Thirty-six of these 58 patients had primary 
tumors involving one-half or more of the lip, 
and multiple stage operations were performed 
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in a few instances. Seventy-four per cent 
of the patients requiring plastic operations 
achieved 3 year cure status. 

Although several of the patients in this ser- 
ies, particularly in the early years, underwent 
excision of the lip lesion and dissection of the 
cervical lymph nodes at one operation, it is 
now preferred at Pondville to bring the prim- 
ary lesion under control before attacking the 
lymph nodes. Since lymph node metastases 
from carcinoma of the lip occur by way of 
emboli rather than by lymphatic permeation, 
en bloc dissections of the primary lesion and 
the regional lymph node bearing areas are 
unnecessary. The short period of delay en- 
ables better evaluation of the status of the 
lymph nodes by allowing inflammatory nodes 
to become quiescent after the eradication of 
sepsis within the mouth and incident to the 
tumor itself. The staff may also be more 
confident that the primary lesion is really 
controlled before dissection of the regional 
nodes is carried out. 

After excision of a carcinoma of the lip, 
with no clinically demonstrable metastases, 
the patient is followed in the out patient clinic, 
and careful examination at 3 or 4 week inter- 
vals is made for the first 6 months and at 6 
week intervals for the balance of the first year. 
During the second year return visits are made 
every 2 months, and thereafter the interval is 
gradually prolonged. After the fifth year, if no 
recurrence or metastasis has been found, visits 
are made on an annual basis. Because of the 
frequent follow-up program, made possible by 
an active and energetic social service depart- 
ment, it is felt that prophylactic neck dissec- 
tion would not offer sufficient added benefit 
to compensate for the effort and operative 
risk involved. 

When neck dissection is carried out, how- 
ever, the supraomohyoid technique, described 
by Taylor and Nathanson (7), is in most 
instances the procedure of choice since it has 
been shown that carcinoma of the lip metas- 
tasizes primarily to the upper cervical lymph 
nodes. Although most of the primary metas- 
tases are included in the more limited field 
comprising the submaxillary and submental 
triangles, the extension of the field of dissec- 
tion to the omohyoid muscle increases the 
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possibility of cure without materially adding 
to the risk or the time involved in the opera- 
tion. 

In cases with more extensive metastases 
involving the jugular chain of nodes, a more 
radical dissection is done, and the node-bear- 
ing tissues, including the sternocleidomastoid 
muscle and internal jugular vein are removed 
down to the level of the clavicle. 


SELECTION OF CASES FOR ANALYSIS 


The end-result analysis is based on data 
recorded for 491 patients, 72 cases having been 
excluded as unsuitable for study for one of the 
following reasons. Some patients, having re- 
ceived all of their treatment elsewhere, had 
reported to our out-patient clinic for diagnosis 
only. A few patients were admitted for ter- 
minal care; they were moribund on admission 
and were given no definitive treatment. We 
also excluded those who had been treated else- 
where and in whom no evidence of carcinoma 
was found at our clinic. Nine patients, whose 
diagnosis was basal cell carcinoma of the upper 
lip, were excluded because it was felt that 
these carcinomas were tumors of the skin and 
did not arise in the mucosa of the lip. A small 
number. of patients could not be included 
because they left the hospital on their own 
responsibility and against advice before any 
treatment could be started. 

All but 6 of the remaining 491 cases have 
had complete follow-up, either by personal 
visits to our out patient department, or to one 
of the state-aided tumor clinics of Massachu- 
setts, for a period of at least 5 years. The 6 
patients who were lost to follow-up were in- 
cluded in the series and counted as treatment 
failures. Also included in this category were 4 
patients, living and free of disease at present, 
who have had treatment for recurrences with- 
in the past 3 years. All other patients, who 
received any type of treatment whatsoever, 
have been included in the analysis. 

CLASSIFICATION OF CASES 

The 491 records were classified first as either 
primary or secondary cases. The primary 
group includes those patients who received all 


their treatment at the Pondville Hospital, and 
the secondary group those who had been 
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certain assurance of complete success. It is 
hoped that the present-day increase in cancer- 
consciousness will tend to eliminate some of 
this delay. 

The size of the primary lesion was recorded 
in 349 cases. The great majority (76.5 per 
cent) of these had a maximum diameter of 
2.0 centimeters or less, while 39.2 per cent 
measured 1.0 centimeter or less in greatest 
diameter. The majority of the remainder had 
a range from 2.1 to 5.0 centimeters in size. A 
small number of extensive growths measured 
from 5.1 to as much as 12 centimeters. 

In the records studied, definite information 
concerning both oral hygiene and the use, or 
non-use, of tobacco was available in 356 cases. 
Of this total, 335 patients were classified as 
habitual tobacco users. Three hundred and 
ten of these had either poor oral hygiene 
(58.1 per cent) or were edentulous (41.9 per 
cent). On the other hand only 21 patients 
used no tobacco and 18 of these had poor oral 
hygiene or were edentulous. Only 28, or 7.8 
per cent, of the entire group had a good or fair 
oral condition. Seventy-one per cent of those 
who used tobacco smoked a pipe. 

The edentulous group deserves some com- 
ment. This is a separate category, because its 
members did not fall by description into either 
of the other two groups. It might be argued 
that the edentulous patients, having no dirty 
or carious teeth or infected gingiva, had good, 
or at least fair, oral hygiene. On the other 
hand, it might be said that these patients had 
lost their teeth for the very reason that they 
had had poor oral hygiene. 

Sixty-two patients gave a definite history of 
trauma prior to the appearance of the tumor. 
These included not only such single episodes 
as a cut while shaving, a cigarette burn, an 
injury in the course of tooth extraction or a 
burn from sparks while engaged in welding, 
but also repeated injuries from poorly-fitting 
dentures, sharp, jagged teeth, or the holding of 
roofing nails and bristles in the mouth in daily 
work. None of these patients were found to 
have good, or even fair, oral hygiene. Forty- 
one, however, were recorded as having a poor 
oral condition and 21 as edentulous. 

This is not meant to imply that single trau- 
ma is a cause of carcinoma of the lip; we do 
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feel, however, that trauma superimposed upon 
a background of poor oral hygiene may be of 
some significance. 

It was found that /eucoplakia or keratosis 
of the lip was associated with carcinoma in 82 
cases (14.5 per cent) of the series. 

Other unassociated carcinomas were observed 
in 67 of the patients, or 11.9 per cent, of the 
entire group. Of this number, 52 patients had, 
in addition to carcinoma of the lip, a second 
malignant tumor, 11 had 2 other lesions, 
and 4 had 3 additional neoplasms. 


PLAN OF TREATMENT 


There has been considerable controversy in 
the literature concerning the treatment of 
choice in lip carcinoma, and it is not the object 
of this paper to attempt to prove the relative 
advantage of one method of therapy over 
another. Suffice it to say that both radiation 
and surgery have their place in the treatment 
of carcinoma of the lip; at the Pondville Hos- 
pital the emphasis has been on surgical ther- 
apy. 

Examination of the patient in the Pondville 
Out-Patient Department includes measure- 
ment of the lesion and careful palpation of the 
neck to determine the presence of lymph 
nodes. The size, consistency, tenderness, and 
mobility of any palpable nodes are noted, 
with particular attention to any asymmetry in 
the sides of the neck. On the basis of this 
examination a clinical impression as to the 
presence of lymph node metastases is noted in 
the record. The patient is also referred to the 
staff dentist for such hygienic measures as 
may be indicated and any necessary extrac- 
tions. 

Suitable patients are treated by a simple 
“V” excision performed under local anes- 
thesia. The surgical treatment of the larger 
lesions involves a more extensive quadrilateral 
excision with some type of plastic reconstruc- 
tion of the lip such as the one described by 
Daland. 

It was noted that plastic procedures were 
carried out on 58 patients in this series; this 
was 11.8 per cent of all patients treated. 
Thirty-six of these 58 patients had primary 
tumors involving one-half or more of the lip, 
and multiple stage operations were performed 
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in a few instances. Seventy-four per cent 
of the patients requiring plastic operations 
achieved 3 year cure status. 

Although several of the patients in this ser 
ies, particularly in the early years, underwent 
excision of the lip lesion and dissection of the 
cervical lymph nodes at one operation, it is 
now preferred at Pondville to bring the prim- 
ary lesion under control before attacking the 
lymph nodes. Since lymph node metastases 
from carcinoma of the lip occur by way of 
emboli rather than by lymphatic permeation, 
en bloc dissections of the primary lesion and 
the regional lymph node bearing areas are 
unnecessary. The short period of delay en- 
ables better evaluation of the status of the 
lymph nodes by allowing inflammatory nodes 
to become quiescent after the eradication of 
sepsis within the mouth and incident to the 
tumor itself. The staff may also be more 
confident that the primary lesion is really 
controlled before dissection of the regional 
nodes is carried out. 

After excision of a carcinoma of the lip, 
with no clinically demonstrable metastases, 
the patient is followed in the out patient clinic, 
and careful examination at 3 or 4 week inter- 
vals is made for the first 6 months and at 6 
week intervals for the balance of the first year. 
During the second year return visits are made 
every 2 months, and thereafter the interval is 
gradually prolonged. After the fifth year, if no 
recurrence or metastasis has been found, visits 
are made on an annual basis. Because of the 
frequent follow-up program, made possible by 
an active and energetic social service depart- 
ment, it is felt that prophylactic neck dissec- 
tion would not offer sufficient added benefit 
to compensate for the effort and operative 
risk involved. 

When neck dissection is carried out, how- 
ever, the supraomohyoid technique, described 
by Taylor and Nathanson (7), is in most 
instances the procedure of choice since it has 
been shown that carcinoma of the lip metas- 
tasizes primarily to the upper cervical lymph 
nodes. Although most of the primary metas- 
tases are included in the more limited field 
comprising the submaxillary and submental 
triangles, the extension of the field of dissec- 
tion to the omohyoid muscle increases the 
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possibility of cure without materially adding 
to the risk or the time involved in the opera 
tion. 

In cases with more extensive metastases 
involving the jugular chain of nodes, a more 
radical dissection is done, and the node-bear 
ing tissues, including the sternocleidomastoid 


muscle and internal jugular vein are removed 
down to the level of the clavicle. 


SELECTION OF CASES FOR ANALYSIS 


The end-result analysis is based on data 
recorded for 491 patients, 72 cases having been 
excluded as unsuitable for study for one of the 
following reasons. Some patients, having re- 
ceived all of their treatment elsewhere, had 
reported to our out-patient clinic for diagnosis 
only. A few patients were admitted for ter- 
minal care; they were moribund on admission 
and were given no definitive treatment. We 
also excluded those who had been treated else- 
where and in whom no evidence of carcinoma 
was found at our clinic. Nine patients, whose 
diagnosis was basal cell carcinoma of the upper 
lip, were excluded because it was felt that 
these carcinomas were tumors of the skin and 
did not arise in the mucosa of the lip. A small 
number of patients could not be included 
because they left the hospital on their own 
responsibility and against advice before any 
treatment could be started. 

All but 6 of the remaining 491 cases have 
had complete follow-up, either by personal 
visits to our out patient department, or to one 
of the state-aided tumor clinics of Massachu- 
setts, for a period of at least 5 years. The 6 
patients who were lost to follow-up were in- 
cluded in the series and counted as treatment 
failures. Also included in this category were 4 
patients, living and free of disease at present, 
who have had treatment for recurrences with- 
in the past 3 years. All other patients, who 
received any type of treatment whatsoever, 
have been included in the analysis. 


CLASSIFICATION OF CASES 


The 491 records were classified first as either 
primary or secondary cases. The primary 
group includes those patients who received all 
their treatment at the Pondville Hospital, and 
the secondary group those who had been 
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TABLE I.—END-RESULT ALL CASES 


Total number of cases treated...................-. 491 
Clinical diagnosis only—no pathological re- 
Rs ck Wh ek ed ee heh Oe ae ae mee ae Meee 84 
Died of intercurrent disease in less than 3 
SRA DUNNO ac ons 600 565.5 KR 6s 54 


138 138 





PIES sch kcncinwne ncn earndadpatwseewud eeiered 353 
Number Per cent 
Cs RE OO TREE 106 30.0 
Living and free of disease, but had recent 
recurrence (treatment failures)....... = 4 ia 
Lost to follow-up (treatment failures)... . . 6 1.7 
SI ND a ik. :a10:nds aed Keen he RR we 237 67.1 
5 year cures... Vinsewiudeeevcaneaeen 63.6 


treated inadequately elsewhere for carcinoma 
of the lip and then came to Pondville for fur- 
ther treatment. 

These two groups were then classified ac- 
cording to the type of therapy the patients 
received at Pondville: surgery (I), radiation 
(II), or combined (III). Group I consists of 
those cases in which the course of treatment 
was surgical eradication of the primary lesion, 
regional lymph nodes, and any subsequent 
recurrence or metastasis. Group II includes 
those patients whose Pondville therapy was 
x-ray or the topical or interstitial application 
of radium or radon. In group III patients 
were treated by the combined use of surgery 
and radiation. 

In evaluating end-results a 3 year cure was 
defined as one in which a patient had remained 
free of any evidence of carcinoma of the lip for 
at least 3 years following last treatment and 
had never subsequently developed a recur- 
rence. A 5 year cure is one in which a patient 
fulfills these criteria for a 5 year period. 
Those who are classified as having died of 
intercurrent disease survived less than 3 years 
after their last treatment, were adequately 
followed, and were found to have no evidence 
of persistent or recurrent carcinoma at the 
time of death. 

No pathological report is available for 84 
patients who were treated by radiation on the 
basis of clinical diagnosis alone. These cases 
have been considered separately and are not 
included in the end-results for all cases. 


RESULTS OF TREATMENT 


The total cure rate at the Pondville Hos- 
pital for all proved cases of carcinoma of the 


TABLE Il.—END-RESULT—CASES WITHOUT 
PATHOLOGICAL REPORT 


Tt IE ME CII. 5b sais oo Sas cee eweSoarie’s 84 
Died of intercurrent disease..................-2-+- 13 
INS i eaiccis nan ne 2a35 TR SOS LARS eter eeeES 71 


Number Per cent 


ee er ere 22 30.9 
ef. See eee 49 69.0 
eee ere ee eee eee ee 42 65.2 


lip, irrespective of method of treatment, is 
67.1 per cent, based on the 3 year cures, and 
63.6 per cent, based on the 5 year cures 
(Table I). 

Inasmuch as our figures show only a slight 
difference between the percentages based on 
the 3 and 5 year cures, and since this differ- 
ence may be accounted for by normal loss 
through intercurrent disease in the age group 
concerned, it is felt that statistically the 3 
year cure rate is an adequate measure of suc- 
cess in treatment of carcinoma of the lip. 

We do not feel, however, that it is statisti- 
cally sound to include those patients who were 
treated without pathological confirmation of 
the diagnosis; it is nevertheless of interest to 
note that the results of treatment in this group 
(Table II) are comparable to those in the 
group with proved diagnoses. Many early 
cases as well as those with obviously advanced 
disease are included in this group. 

Primary cases. The primary group con- 
sisted of 242 cases. The results of therapy 
were analyzed according to the type of treat- 
ment these patients received, and, as can be 
seen from Table III, the great majority of the 
cases were treated surgically. Before conclud- 
ing from this table that the results of surgical 
therapy are far superior to those obtained by 
radiation, or by a combination of surgery and 
radiation, it should be pointed out again that 
the preferred method of treatment of carci- 
noma of the lip at the Pondville Hospital is 
surgical. Therefore while in many favorable 
cases patients were treated in this manner, the 
radiologists were called upon to treat many 
lesions which were far advanced and not suit- 
able for surgery. Furthermore, many of the 
earlier and smaller lesions which were treated 
by radiation were not subjected to biopsy and 
are therefore not included in Table III. 
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TABLE II.—END-RESULT—PRIMARY CASES 
ACCORDING TO METHOD OF TREATMENT 
Died with | 
No. of disease or 3 year 5 year 
cases treatment | cures—% | cures— % 
failure— To | 
Surgery | 172 | 6.0 93-0 _| 9. 8 
Radiation | 34 50.0 47-1 | 45-5 
Combined | 36 41.7 58. 3 51.6 
Total | 242 18.2 81.4 | 78.7 








It was felt that by comparing a group of 
lesions treated by radiation with a group of 
lesions of similar size treated surgically a 
clearer picture of the relative efficacy of sur- 
gery and radiation would be obtained. A 
group of 67 patients was therefore selected; 
they had had radiation therapy only; many 
were treated without a confirmatory patho- 
logical diagnosis. No lesion exceeded 4 centi- 
meters in greatest diameter. Since it has been 
shown before that the end-results in cases 
without confirmatory pathological diagnosis 
are comparable (Table II) to those in the 
pathologically proved cases, inclusion of some 
of these cases seemed justified in order to 
obtain a series which would be statistically 
significant. Seventy-eight and two-tenths per 
cent of this selected group of radiation cases 
were 3 year cures; 76 per cent were 5 year 
cures. This more nearly approaches the re- 
sults obtained by surgery. 

Table IV shows the effect of therapy on 
lesions of comparable size treated either by 
surgery or by radiation. As might be expected 
the smaller lesions show a higher percentage of 
curability, and this holds true for tumors up to 
3 centimeters in greatest diameter. The cur- 
ability rates of the larger lesions are not con- 
sistent partly because of the smaller number of 
cases involved and partly because of the fact 
that the group becomes, to a certain degree, 
self-selective; i.e., the large, slowly growing 
lesions of low grade malignancy metastasize 
late, whereas more highly malignant tumors 
would produce fatal metastases before attain- 
ing such size. It should be mentioned that all 
the lesions 1 centimeter or less in diameter 
were observed to respond favorably to treat- 
ment, and radiation and surgery were equally 
effective in treating these small tumors. Two 


of these patients, treated surgically, were lost 
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TABLE IV.—COMPARATIVE TABLE TO SHOW 
_CURABILITY ACCORDING TO SIZE OF LESION 














——- = = = 
All primary iia dene 
cases radiation surgical 
Size of lesion - 
in cm. | 5 year | 5 year 5 year 
No. of |cures —| No. of cures — No. of |cures — 
cases % cases le cases % 
Up to I 133 97-9 6 | 10 100.0 96 98.6 
epee lite ate ea, jae eS — — 
1.1 to2 125 | 82.5 a } 72.7 83 | 88.9 
vs Sa se Te eh ete me |_— 
2.1103 21 | 62.5 a aii 12 71.4 
3.1 tog 20 | 40.7 s 5D 50.0 3 | 100.0 


to follow-up and were therefore counted as 
treatment failures. 

In considering the group given combined 
therapy, it should be pointed out that the pro- 
gram of treatment planned originally included 
both radiation and surgery in approximately 
only one-half the cases. This group included 
those patients who had radiation therapy to 
the primary lesion and prophylactic, or im- 
mediate therapeutic dissection of the cervical 
lymph nodes, those who had surgery of the 
primary lesion and either prophylactic or ther- 
apeutic radiation (either external or intersti- 
tial) to the neck, and those in whom the prim- 
ary lesion was treated by electrocoagulation 
and radiation. The remainder of the cases 
fall into either one of the two following groups: 
patients originally treated by surgery, in 
whom the response to treatment was unsatis- 
factory, or in whom a recurrence of disease or 
late metastasis was treated by radiation, or 
patients originally treated by radiation in 
whom the response to treatment was unfavor- 
able or in whom a recurrence of disease or late 
metastasis was treated by surgery. 

In the primary group of patients treated by 
surgery (Table III) there were 12 treatment 
failures (6.9 per cent of the cases). Of this 
number, 2 patients, now living and free of 
disease, have had recurrences within the past 
3 years. Four patients have been lost to fol- 
low-up and were therefore also regarded as 
treatment failures. Of the 6 patients known 
to be dead, one refused neck dissection follow- 
ing excision of a carcinoma of the lip and 
subsequently died with advanced metastases. 
One man, aged 83 years, was seen in the follow- 
up clinic on only one occasion following an 
excision of a lesion of the lip, and was reported 
to have died of carcinoma g months after oper- 
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TABLE V.—END-RESULT—SECONDARY CASES 


Died with 


| No disease or 3 year 5 year 
| cases treatment | cures—% | cures—% 
failure—% 
Surgery 42 20.2 71.4 69.2 
Radiation 43 93.0 6.9 6.9 
Combined 25 64.0 28.0 28.0 
otal 110 60.9 36.4 34.6 


ation. A third patient died with postoperative 
sepsis in the neck following ‘‘V”’ excision of a 
carcinoma of the lip and neck dissection done 
at a single operation. The fourth death was 
due to pneumonia following ‘‘V” excision. 
The fifth patient died with recurrent carci- 
noma in the neck after having had a neck 
dissection. The sixth death was that of a 
known cardiac patient subject to anginal at- 
tacks. He died on the operating table, and 
autopsy showed death to be due to advanced 
coronary artery disease. 

Secondary cases. Many of the secondary 
cases had advanced lesions when first seen in 
the Pondville Clinic. Some had been treated 
with “cancer paste,” inadequate excision or in- 
sufficient radiation therapy elsewhere. Several 
were referred for treatment of metastases and 
for palliative therapy of advanced disease. 
Only those cases with proved pathological 
diagnoses of carcinoma of the lip were included 
in this study, and in Table V they are classi- 
fied according to the type of treatment which 
they received at this hospital. 

With surgical treatment the 3 year cure 
rate was found to be 71.4 per cent while that 
for radiation therapy was 6.9 per cent. The 
apparent low salvage rate resulting from radi- 
ation therapy is again explained by the fact 
that the radiologists were called upon to treat 
most of the unfavorable cases from the stand- 
point of palliation only. 


TABLE VI.—COMMISSURE LESIONS 
Total number of cases................. 48 
Number with no pathological report... 4 
Died of intercurrent disease.......... 2 6 
Remaining.... vd 42 


Died with disease. . 
Living and free of disease at present, but 


recent recurrence—treatment failure... I 2.4 
Lost to follow-up... .. i I 
3 year cures... 15 35-7 


5 year cures. . 14 34.1 
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TABLE VII.—RELATIONSHIP OF GRADE 
TO RECURRENCE 

Grade Number of cases Recurrences -% 
SR ceteriar cared 5 ‘ 178 13.5 
Bs esiserscaes ‘ 61 18.0 
. ae . 23 30.4 
Not graded. . ; 17 5-9 
Ms srassign cccteye erahnrsins t's 279 15.4 


COMMISSURE LESIONS 

In reviewing this series of records we were 
impressed by the relatively greater resistance 
to treatment demonstrated by lesions of the 
labial commissures as compared to carcinomas 
located elsewhere on the lips. It was found 
that these lesions were difficult to control and 
local recurrences were more frequent than 
with other lip neoplasms. In fact, it was 
observed that carcinomas in this location be- 
haved identically with tumors of the buccal 
mucous membrane. Although these lesions 
were included in the computation of total end- 
results, it was felt that further study of them 
as a group was indicated. Table VI illustrates 
that the curability of lesions in this location is 
relatively low; the 3 year cure rate of 35.7 per 
cent is comparable to the 39 per cent local 
cures for carcinoma of the buccal mucosa re- 
ported by Taylor and Nathanson (7). 


GRADING OF LESIONS 


An attempt was made to group all lesions 
into one of three pathological grades. Grade I 
included those lesions which on microscopic 
section showed numerous epithelial pearls, 
considerable keratinization, readily visible in- 
tercellular bridges, less than two mitoses per 
high power field and only slight variation in 
size and shape of cells. Those lesions classi- 
fied as grade II showed rare epithelial pearls 
or none at all, a moderate degree of keratini- 
zation, some intercellular bridges, an average 
of two to four mitoses per high power field and 
moderate variation in size and shape of cells. 


TABLE VIIl.—RELATIONSHIP OF 


TO NODE METASTASES 


GRADE 


Primary Cases 
Per cent with 


Grade Number of cases node metastases 
*® ; 178 6.7 
i... 61 22.9 
eee 23 34.8 
Not graded. . 17 35-3 
5 | Eee ; 279 14.3 
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TABLE IX.—RELATION OF GRADE TO 
CURABILITY—ALL CASES 
| 
Died with | cat 
Grade No disease or 3 year 5 year 
a cases treatment cures—% cures—-% 7 
failure—-% } 
I 204 24.5 75-5 | 71.6 
Il 86 41.9 58.1 55.6 
Ill 33 | 51.5 48.5 46.9 
Not graded 30 _ 43-3 56.7 | 56.7 





Grade III lesions showed no epithelial pearls, 
only slight keratinization, no_ intercellular 
bridges, an average of over four mitoses per 
high power field, and marked pleomorphism 
with the presence of tumor giant cells. The 
least well differentiated portion determined 
the pathological grade in those cases involving 
areas which apparently differed in degree of 
malignancy. 

Thirty lesions, out of a total of 407 biopsied 
cases, were found unsatisfactory for grading. 
Inspection of Tables VII and X indicates that 
the ungraded primary lesions have a low recur- 
rence rate and a curability comparable to the 
grade I tumors, while the ungraded secondary 
lesions seem to approach the grade II lesions 
in respect to these two factors. The difficulty 
in grading some of the secondary tumors was 
due to distortion of the cells resulting from 
previous treatment. 


LOCAL RECURRENCES IN RELATION TO GRADE 


We have defined recurrence as the appear- 
ance of carcinoma at or near the site of a lesion 
which had previously responded favorably to 
treatment. In many cases it was extremely 
difficult to differentiate between local recur- 
rence and the appearance of a new and inde- 
pendent tumor, and whenever there was any 
doubt on this point, the second lesion was 
termed a recurrence. Forty-three cases, or 
15.4 per cent, of the 279 primary cases had 
recurrent disease at some time after treatment 
(Table VII). Six cases lost to follow-up were 
excluded in calculating the recurrence rate. 
Fifty per cent of the patients who had recur- 
rent local disease ultimately achieved 5 year 
cure status. 

lifty-eight per cent of the recurrences were 
noted in less than 2 years, and two-thirds of 
these appeared within 4 months. The remain- 
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TABLE X.—RELATION OF GRADE TO 
CURABILITY 
Primary Cases 
Died with | 
Grate No disease or 3 year 5 year 
cases treatment cures—{% cures—% 
failure--% | 
I. ¥ | ‘ , a 87.4 | 84.8 
II = | _ 50 32.0 68.0 | 65.3 
Wl oe 5 a i bee 
Not graded | 13 15 ‘ 84 6 | 54.¢ 
Secondary Cases 
I 45 66.6 33-3 31.8 
II 36 55 6 “44 4 42.9 
Il sit i 12 83 3 16.7 36.7 
Not graded 3 17 ‘ Ge 7 ; 35 a ; 35.3 





ing 42 per cent (18 cases) developed recurrence 
in from 3 to 1o years. Although we have classi- 
fied the patients in the latter group as recur- 
rences, it is probable that many of the cases 
were new tumors for these patients were under 
regular observation during the interim. Near- 
ly all the late recurrences were grade I lesions. 
It was noted that grade II and grade III carci- 
nomas tended to recur within the first 4 
months after completion of treatment and 
rarely after more than 18 months. In the low 
grade lesions 5 year cures were ultimately 
effected in 80 per cent of the recurrences 
whereas only 25 per cent of the recurrent grade 
II and grade III lesions were cured. 

One-fifth of the recurrent tumors were of a 
higher pathological grade than were the pri- 
mary tumors. This is doubtless explained on 
the basis that the most malignant portion of a 
tumor is more likely to metastasize and that 
the microscopic sections do not necessarily 
pass through the most malignant areas. 


METASTASES IN RELATION TO GRADE 


Metastases to lymph nodes occurred in 4o, 
or 14.3 per cent, of the primary cases. It was 
found that the occurrence of regional lymph 
node metastases, as well as the rate of recur- 
rence, was directly proportional to the grade 
of malignancy of the primary cancer. This 
relationship is shown in Table VIII. It was 
also noted that 7 lesions metastasized as tu- 
mors of a higher pathological grade than the 
primary carcinoma. 





TABLE 


XI.—CURABILITY OF NODE 
METASTASES 
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TABLE XII.—CURABILITY OF OPERABLE 
NODE METASTASES 





__ All cases } Primary cases 
with positive nodes with positive nodes 
Grade | — 
No. | 5 year No. 5 year 
cases cures—% | cases cures —% 
I | 27 | 29.6 | 10 70.0 
II | 31 | 16.1 | II | 18.2 
Ill | 16 6.3 | 7 14.3 
Not graded | 32 6.3 | 6 16.7 
Total 106 15.1 | 34 32.4 


CURABILITY IN RELATION TO GRADE 

Since the grade I carcinomas are less likely 
either to recur or to metastasize than tumors 
of higher pathological rating, it might be ex- 
pected that they would also respond favorably 
to treatment in a higher percentage of cases. 
This is indeed true, and Table IX shows the 
relationship of grade of malignancy to cura- 
bility for all lesions treated. Table X illu- 
strates the same relationship with primary and 
secondary cases analyzed as separate groups. 


REGIONAL METASTASES 


Metastatic carcinoma in regional lymph 
nodes was found in 113 patients. This group 
included patients with metastatic carcinoma 
proved by biopsy as well as several cases in 
which the patient ultimately died with gross 
tumor in the neck, secondary to cancer of the 
lip, but unconfirmed by biopsy. 

Metastases occurred with greatest frequen- 
cy (32.1 per cent) in lesions of from 12 to 24 
months’ duration. The rate of occurrence 
then decreased to 14.7 per cent in lesions of 
from 2 to 10 years’ existence. No metastases 
were noted in the cases of 10 or more years’ 
duration, and this might be expected inas- 
much as the tumors were of low grade malig- 
nancy and the group as a whole self-selective, 
i.e., highly malignant lesions, untreated for 
such a period of time, would have resulted in 
early death. It was also found that the fre- 
quency of occurrence of metastases was in 
direct relationship to the size of the primary 
tumor. There was no regional node involve- 
ment when the primary lesion measured less 
than o.5 centimeter in diameter, but 14.9 per 
cent of the patients with lesions measuring up 











_All cases Primary cases 
with operable with operable 
positive nodes positive nodes 

Grade = 

No. 5 year No. 5 year 

cases cures-—% cases cures—% 
I 14 50.0 7 85.8 
II 15 33-3 7 28.6 
Ill 8 | 12.5 5 20.0 
Not graded 2 | 50.0 I 100.0 
Total 30 35.9 20 . 50.0 











to 2 centimeters in diameter developed cervi- 
cal node metastases. Metastatic regional in- 
volvement was also noted in 23.8 per cent of 
the patients whose tumors measured from 2 to 
4 centimeters and in 32.5 per cent of those 
with lesions exceeding 4 centimeters. 

The curability of carcinoma in regional 
nodes was found to be directly related to the 
pathological grade of the tumor, the highest 
percentage of cures having been obtained in 
the group of patients having the lowest grade 
tumors. Table XI shows that 15.1 per cent of 
all cases with metastatic carcinoma in the 
lymph nodes were 5 year cures. This group 
included patients who had received palliative 
therapy only as well as many advanced secon- 
dary cases. When only the primary cases (all 
treatment at the Pondville Hospital) are con- 
sidered, the cure rate is 32.4 per cent or slight- 
ly more than double that for the entire series. 

Only 40.7 per cent of the entire group of 
patients and 65 per cent of the primary group 
were considered to have operable metastases. 
The criteria for operability were not rigid and 
in some instances radical dissections were car- 
ried out in cases with only slight hope of cure. 
Table XII indicates that 50 per cent of the 
primary cases and 35.9 per cent of all cases 
with operable metastases attained 5 year cure 
status. 

There were no well authenticated cures of 
cervical metastases by any method other than 
surgical eradication in this series, although 
one case was open to speculation. The patient 
had a lesion of the mid-lower lip excised at 
another hospital; this was followed by excision 
of a submental node at Pondville 10 months 
later at which time pathological examination 














TABLE XIII.—NECK DISSECTIONS 
Patients with Negative Lymph Nodes 








Died with 
. disease or 3 year 5 year 
Cases treatment | cures—% | cures—% 
failure—% 
Unilateral 
dissection 55 5.7* 94.3 93.8 
Bilateral 25 ° 100.0 100.0 
ee eee eee ee ae 











*One postoperative death (sepsis). 
Two died with uncontrolled primary disease. 


showed epidermoid carcinoma, grade I. Six 
months later three 2 millicurie gold radon 
seeds were implanted in a submaxillary lymph 
node in the right side of the neck although no 
biopsy was taken. The patient died 9 years 
later of cardiorenal disease, apparently free of 
cancer. 


RESULTS OF NECK DISSECTION 


One hundred and seventy-one dissections of 
the cervical lymph nodes were carried out in 
126 patients with an operative mortality of 2 
patients (1.6 per cent of the group). Analysis 
was based on 119 patients since 7 patients 
were reported dead of intercurrent disease in 
less than 3 years after operation and were 
therefore excluded as inconclusive. 

Negative lymph nodes were reported by the 
pathologist for 80 patients who submitted to 
neck dissection. Table XIII summarizes the 
results for these cases. The 3 cases listed as 
treatment failures included one operative fa- 
tality as the patient developed sepsis in the 
neck following a “‘V”’ excision of the lip lesion 
and neck dissection done at the same time. 
The 2 other cases were patients in whom the 
primary lesion was uncontrolled at the time of 
the neck dissection; one of these had a lesion 
involving the commissure. The fact that the 
only treatment failures in this group were 
patients with uncontrolled primary lesions 
emphasizes the importance of cure of the local 
tumor before an attempt is made to treat 
regional metastases. 

In 39 cases metastatic carcinoma in the 
lymph nodes was present at the time of neck 
dissection. A unilateral operation was car- 
ried out in 23 instances and 16 bilateral upper 
neck dissections were performed. The cure 
rate for all patients who had neck dissection 
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TABLE X1V.—NECK DISSECTIONS 
Patients with Proved Positive Nodes 

| Died with 
Geom: 1 disease or 3 year | 5 year 
cane treatment | cures—% | cures—-% 
| failure—% | 
Unilateral | | 
dissection 23 73-9 26% | 26.1 
Psat ns or cana peal a 
Bilateral 
dissection 16 50.0 50.0 | 50.0 
Total 39 64.1 35-9 | 35.9 
Primary | | | 
_ controlled 33 57.6 42.4 | 42.4 











and proved metastases to the nodes was 35.9 
per cent, as set forth in Table XII. 

It was felt that the low cure rate for unilat- 
eral dissections warranted further analysis. 
Investigation revealed that 17 cases or 73.9 
per cent of the group were listed as treatment 
failures, for one of the following reasons. Six 
of these patients developed recurrences in the 
primary tumor after unilateral neck dissection 
had been carried out, indicating that the pri- 
mary was not controlled at the time of the 
secondary procedure. Three of these 6 had 
commissure lesions and 1 had extension of 
disease into the buccal mucosa. Because of 
the local recurrence, dissection of the other 
side of the neck was therefore not carried out 
in these cases, and a seventh patient refused 
surgery to the second side. It is obvious, there- 
fore, that 6 of the treatment failures resulted 
from improper selection and that 1 patient 
refused completion of treatment. If one con- 
siders only those cases in which the primary 
disease was controlled before neck dissection 
was carried out, 42.4 per cent of the group are 
found to be 5 year cures. 

CONCLUSIONS 

1. Carcinoma of the lip is the most readily 
curable malignant tumor of the oral cavity, 
and treatment of 407 unselected cases at the 
Pondville Hospital resulted in 67.1 per cent 3 
year cures. Of the patients who received all 
their treatment at Pondville 81.4 per cent 
achieved 3 year cure status. 

2. Surgery is the preferred method of treat- 
ment at the Pondville Hospital. 

3. Three year cures are as significant sta- 
tistically as 5 year cures in carcinoma of the 


lip. 
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4. Carcinomas of the labial commissures are 
approximately twice as difficult to control as 
lesions in other locations on the lips. 

5. Curability of carcinoma of the lip is 
directly related to the size and pathological 
grade of the primary tumor and the presence 
(or absence) of lymph node metastases. 

6. It was found that 35.9 per cent of the 
patients who underwent neck dissection, with 
pathologically proved cervical lymph node 
metastases, attained the 3 year cure stage. 
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PREOPERATIVE AND 


BLOOD VOLUME AND OTHER DETERMINATIONS IN 
POSTOPERATIVE CARE 


Their Practical Applications in the Average Hospital 


C. ABBOTT BELING, M.D., Med.Sc.D., F.A.C.S., THOMAS V. MORTON, M.D., and 
DONALD T. BOSCH, M.D., Newark, New Jersey 


ETERMINATION of the amounts 
of circulating blood plasma, hemo- 
globin, plasma proteins, and body 
proteins in a patient and the man- 

ner in which these amounts reflect the patient’s 
ability to recover from operative and other 
wounds have recently attracted interest. 
Other studies have been made of the depletion 
incident to weight loss and malnutrition asso- 
ciated with a multitude of conditions, and of 
determining loss and replacement of protein, 
blood, and its fractions by reliable laboratory 
procedures. 

Some of the earlier work was based on plas- 
ma protein percentage values, determined by 
plasma specific gravity as disclosed by the fall- 
ing drop method with associated estimation of 
hematocrit. It soon became apparent that 
specific gravity, plasma protein percentage 
concentration, and hematocrit values were not 
reliable indicators of the status of the total 
proteins in the circulating plasma or body 
tissues. The values for whole blood sodium 
chloride bore little relationship to the sodium 
chloride intake and urinary output and could 
be disastrously misleading, as Coller pointed 
out in a paper on salt intolerance repudiating 
his previous formula for the administration of 
salt solutions postoperatively. 

During studies (4) on the use of protein 
hydrolysate given orally we found that a more 
accurate approximation of the clinical status 
of severely ill patients could be obtained by 
correcting the plasma protein percentage 
value to conform with an ideal hematocrit of 
45 per cent. The plasma protein percentage 
values in patients with severe burns which had 
been grafted with skin were misleading and 
sometimes remained the same, though the 


From the Department of Surgery, Hospital of St. Barnabas, 
Newark, New Jersey. 





103 


grafts began to shrink in size and the condition 
of the patient was obviously worse. The cor- 
rected values tended to parallel the status of 
the graft and, usually, rose when the grafts did 
well and became lower when the grafts shrank. 
This observation was made frequently. 

In other instances, however, plasma protein 
percentage values, hematocrits, erythrocyte 
counts, and whole blood sodium chloride 
values failed to portray what we thought was 
occurring in the patient. Other workers have 
made similar observations. How, then, might 
the patient’s status be determined more ac- 
curately? 

In 1932, Chang reported that the volume of 
blood in humans with nutritional deficiency 
was reduced. The same phenomenon was ob- 
served by Holman, Mahoney, and Whipple in 
animals rendered hypoproteinemic. Abbott 
and Mellors, and Lyons called attention to the 
fact that the circulating plasma proteins, cir- 
culating hemoglobin and cell mass might be 
greatly reduced while the plasma protein per- 
centage concentration, hemoglobin, and hema- 
tocrit were within normal limits. Recently 
Clark, Nelson, Lyons, Mayerson, and De- 
Camp re-emphasized the weight loss, reduc- 
tion of blood volume, and increase of inter- 
stitial fluid volume which occur in patients 
with malnutrition, carcinomas, long standing 
gastrointestinal disturbances, and other con- 
ditions. 

Reduction in circulating blood volume, 
therefore, would seem to be the more impor- 
tant aspect of the nutritional deficiencies 
accompanying various surgical and medical 
diseases. Any attempt to restore the blood 
volume to normal by introduction of simple 
fluids will result in dilution of the cell mass and 
the total circulating plasma proteins, the 
former producing more severe grades of ane- 
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mia and the latter, reduction of the plasma 
protein concentration percentage. More pro 
found degrees of anemia result in relative 
anoxia followed by passage of fluids into the 
interstitial spaces, preventing restoration of 
the blood volume. 

Actually, then, restoration of blood v 
should depend on the intreduction of adequate 
amounts of erythrocytes, protein, and fluid 
with electrolytes.” Restoration may be im- 
peded unless sufficient amounts of erythro- 
cytes and protein are given. This is not en- 
tirely true of the noncellular fluid component 
as it may be, to varying degree, brought in 
from the interstitial fluids. 

Since ordinary laboratory determinations of 
hemoglobin concentration percentage, hema- 
tocrit, and plasma protein concentration per- 
centage do not indicate the true circulating 
erythrocyte mass and hemoglobin, circulating 
plasma volume and circulating plasma pro- 
teins, how may the surgeon in the average 
hospital obtain the pertinent information from 
the laboratory? What are the required proce- 
dures, within the limits of practicability for 
the average laboratory not engaged in re- 
search? Three simple tests are required. 
These tests are: determinations of the plasma 
volume, and of the specific gravities of the 
plasma and whole blood. 


DETERMINATION OF CIRCULATING PLASMA 
VOLUME 

Of all the methods of determining circulat- 
ing plasma volume the simplest is the one we 
employ, adapted from that of Gregersen, 
which consists essentially of the injection of 
Evans blue dye (T-1824) into the venous cir- 
culation and measuring the concentration of 
the dye in the plasma after 10 minutes. While 
some investigators weigh the syringe and the 
needle before and after injecting the dye, it is 
not necessary for routine use and the error is 
not large enough materially to affect the re- 
sults of their translation into effective therapy. 

Equipment. In our method of determining 
circulating plasma volume the following 
equipment is used: (1) 4 Wintrobe tubes, cali- 
brated to 6 cubic centimeters containing 0.2 
cubic centimeter of 1 per cent liquid heparin; 
(2) 2 five cubic centimeter ampules of Evans 
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blue (T-1824) dye; (3) 1 five cubic centi- 
meter Luer-Lok syringe with Luer-Lok valve 
attached, and 1 hypodermic needle; (4) 2 
twenty cubic centimeter Luer-Lok syringes; 
(5) at least 2 intravenous Luer-Lok needles, 
No. 20 or No. 18 gauge with valves; (6) tourni- 
quet; (7) watch with a second hand. 

Technique at bedside. With a glass-mark- 
ing pencil mark 2 of the Wintrobe tubes ‘‘B”’ 
and 2 “‘A’”’ to represent before and after injec- 
tions of the dye. Set the two B tubes aside, 
ready to receive blood. Take 1 ampule of 
Evans blue and make sure that all the solution 
is in the body of the ampule. Open the ampule 
in the usual manner with a file. Then, take 
the 5 cubic centimeter syringe, with valve and 
hypodermic needle, and draw up the dye solu- 
tion. The manufacturer has placed slightly 
more than 5 cubic centimeters in the ampule 
to allow for some loss in the needle and syringe 
barrel. If no dye has been left in the neck of 
the ampule, usually about 5.3 cubic centi- 
meters will come up in the syringe. Work 
out all air bubbles and adjust until 5.1 cubic 
centimeters remain in the syringe. The extra 
o.t cubic centimeter takes care of the loss 
of dye in the barrel of the syringe. Close 
the valve, thus preventing any escape of the 
syringe contents, and remove the hypodermic 
needle. Place this syringe within easy reach 
for use following the next step. Apply the 
tourniquet for location of a vein only and re 
move it as soon as the vein is entered. Pro- 
longed use of the tourniquet produces stasis 
resulting in serious error. The first 20 cubic 
centimeter syringe with intravenous needle is 
employed and blood is washed in and out of 
the syringe several times, after making sure 
the tourniquet has been removed. Withdraw 
about 15 cubic centimeters of blood into the 
syringe, turn the shut-off valve, remove the 
syringe and introduce 6 cubic centimeters of 
blood into each B Wintrobe tube, cork each 
tube and invert to prevent clotting. Now take 
up the 5 cubic centimeter syringe with the dye 
and attach this unit to the needle and valve 
unit already in the vein. Open both valves, 
inject the dye rapidly, and note the time of 
injection, then rinse the syringe several times 
with blood, close one of the valves and with- 
draw the needle from the vein. 
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Now, start looking for a suitable vein in the 
opposite arm so that it will be ready for the 
taking of the blood sample at the end of ro 
minutes. Do not use a tourniquet during this 
time, although it may be used momentarily 
prior to entering the vein for taking the sam- 
ple. Use the second 20 cubic centimeter 
syringe with valve and intravenous needle, 
enter the vein just prior to 10 minutes, quickly 
remove the tourniquet, wash the syringe with 
blood several times, withdraw 15 cubic centi- 
meters, close the valve, and remove the needle. 
Disconnect the syringe and introduce 6 cubic 
centimeters of blood into each of the A Win- 
trobe tubes, cork and invert. Take all the 
tubes, B and A, to the laboratory with the 
second ampule of Evans blue (T-1824). 

Technique in laboratory. A '/, dilution of 
the other ampule of T-1824 dye is prepared by 
introducing 1 cubic centimeter of the dye with 
a 1 milliliter pipette into a 50 milliliter vol- 
umetric flask and filling it with water to the 50 
milliliter line; 14 cubic centimeter of this dilu- 
tion is introduced into 4% cubic centimeters 
of plasma thereby making a final dilution of 
the dye of '%.., which is to be used in the 
colorimeter for comparison with the unknown. 

Before centrifuging any of the blood, deter- 
mine the whole blood specific gravity from one 
of the B tubes by use of the copper sulfate 
method. The 4 Wintrobe tubes are then plac- 
ed in the centrifuge and spun at 4,000 revolu- 
tions per minute for 15 minutes to give maxi- 
mum packing of the cells. The hematocrit is 
determined, and the plasma specific gravity 
is estimated by the copper sulfate method or 
the falling drop method of Barbour and 
Hamilton (2, 3) if the equipment is custom- 
arily used. 

The supernatant plasma of the B tubes is 
aspirated without disturbing the cells. Five 
cubic centimeters of the plasma is placed in a 
cuvette and read ina photoelectric colorimeter. 
This reading is the control value. Then remove 
14 cubic centimeter of the plasma from the 
cuvette and substitute 14 cubic centimeter of 
the '%, dilution of T-1824 dye. Mix thor- 
oughly and read in the colorimeter. This 
reading is the known standard value. 

In another cuvette place 5 cubic centimeters 
of the supernatant plasma from the A tube 
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and read in the colorimeter. This is the un- 
known. The colorimetric reading of the con- 
trol (Cont.) is subtracted from both the stan- 
dard (Std.) and the unknown (Un.) before 
calculating the plasma volume, according to 
the following formula: 


(Std. —Cont.) X 2,500 


i 





After calculating the circulating plasma 
volume (PV), the total circulating blood vol- 
ume is easily determined by the simple ratio 
PV/BV =Hpl/10o, where PV_ represents 
plasma volume, BV total blood volume, and 
Hpl the percentage of plasma obtained by 
subtracting the hematocrit from 100. The 
circulating erythrocyte volume may be calcu- 
lated, if desired, by subtracting the plasma 
volume from the total blood volume. 


SPECIFIC GRAVITY OF PLASMA AND WHOLE 
BLOOD, HEMATOCRIT, PLASMA PROTEINS, 
HEMOGLOBIN 

The specific gravity of plasma and of whole 
blood may be determined by several methods. 

Two are applicable to the average hospital 

laboratory. The first, which we formerly used, 

is the xylene-bromo-benzene method of Bar- 
bour and Hamilton (2, 3). It entails the use of 

a fairly large but portable piece of apparatus 

and requires some practice on the part of the 

technician. The method is simply mastered, 
however, and the calculations are not difficult. 

The specific gravity of the unknown may be 

read from the alignment chart which may be 

photographed and enlarged or purchased from 

a dealer in laboratory supplies, from whom the 

entire apparatus may be obtained. We have 

found, however, that the copper sulfate meth- 
od is simpler, cheaper, and requires less train- 
ing and less time. The reader is referred to the 
work of Phillips, Van Slyke e¢ a/. (14) or the 
textbook on U.S. Army laboratory methods 

(17). Alignment charts are shown therein for 

calculating hemoglobin percentage, plasma 

protein percentage, and even the hematocrit 
from the whole blood and plasma specific 
gravities. 

The method of Barbour and Hamilton is the 
more accurate but the apparatus is not uni- 
versally obtainable. With the copper sulfate 
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method, Edwards found that the results “‘com- 
pare favorably with those obtained by photo- 
electric determination of hemoglobin 

There was also a good relation between the 
specific gravity of the plasma and Kjeldahl 
analyses for total proteins. . . . The method 
was found to be accurate to plus or minus o. 1 
gram of protein per hundred cubic centimeters 
of plasma with not over o.3 gram variation.” 

Hemoglobin percentage concentration and 
plasma protein percentage concentration are 
read directly from the appropriate alignment 
charts. The hemoglobin may be determined 
in the usual manner, if desired. Those inter- 
ested in the original formulation of the align- 
ment between plasma specific gravity and the 
plasma protein content should refer to the 
work of Weech and his collaborators. 

CALCULATED VALUES 

Once all the available laboratory data have 
been presented to the surgeon, he should de- 
termine the patient’s weight for calculating 
the expected plasma and whole blood volumes, 
total hemoglobin and circulating plasma pro- 
teins, and, by comparing with the correspond- 
ing amounts of each as determined from the 
laboratory data, discover the deficits. After 
multiplying the circulating plasma protein 
deficit in grams by 30, to take into account the 
loss of body protein (16), he will then have an 
estimate of the magnitude of the replacements 
of each component of the circulating blood and 
of body protein that will be necessary to make 
his patient a good operative risk. 

All expected values are calculated from the 
patient’s normal weight. In cases of extreme 
obesity, thinness or recent rapid gain of weight 
out of proportion to normal expectancy, it is 
better to use standard age, height, and weight 
tables. These are readily available. The ex- 
pected circulating blood volume, plasma vol- 
ume, and circulating hemoglobin mass are 
what we would normally expect if the patient 
were not ill. The corresponding determined 
values are what he actually has. 

Ex pected total blood, plasma and cell volumes, 
ex pected total hemoglobin. These values may be 
calculated from weight, height, and body sur- 
face area. Many investigations of correlation 
have been made by various workers. Rown- 
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tree, Brown, and Roth and Gibson and Evans 
concluded that blood volume bears a more 
constant relationship to body surface area 
than to weight, but the more recent work of 
Courtice with animals of such different surface 
areas as the rabbit, dog, goat, and horse 
showed a close correlation with weight regard- 
less of the area. Gregersen found similar close 
correlation with. weight in humans. From 
these investigations it may be concluded that 


the following relationships exist between 
weight and circulating volumes: 
Expected total blood volume = Kgm. (Ibs. 2.2) 


X 85 expressed in c.c. 

Expected total plasma volume = Kgm. (Ibs. + 2.2 
X 45 expressed in c.c. 

Expected total cell volume = 
X 40 expressed in c.c. 

Expected total gms. hemoglobin = 

blood volume Xhemoglobin (standard gms. %) 


— 


Kgm. (lbs+2.2 


1090 


Determined plasma, cell and blood volumes 
and hemoglobin. The plasma volume will have 
been determined according to the method 
described using Evans blue dye (T-1824). 
With this value, all the others may be calcu- 
lated using the formula: PV/BV =Hpl/t1oo. 
The total amount of circulating hemoglobin 
may be computed as follows: 

Total bl. vol. xX Hgb. (gms.%) 








Total Hgb. = eo ~~ 


CALCULATION OF DEFICITS 


The purpose of accumulating the data as 
outlined is to ascertain whether the patient’s 
total blood volume, plasma volume, total cir- 
culating plasma proteins, total body protein, 
and hemoglobin deviate from normal and to 
what extent. When the deficits of the various 
components of the circulating blood have been 
calculated proper steps may then be taken to 
correct them and lessen operative risk. 

The data should be promptly recorded on a 
chart attached to the patient’s record. These 
charts may be easily prepared by mimeo- 
graphing. The headings should be placed in 
the left column and there should be 7 other 
columns across the sheet representing the 7 
days of the week, similar to a temperature 
chart. The recommended headings are shown 
in the following example from our cases. 
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Weight, kgm. (Ibs.+2.2) ...... Shale 62.5 
eee . 0230240 
Whole blood, sp. gr......... ee soak SRO 
Hematocrit (cells), per cent. . Se eras aries 43 
SS ere 4,790,000 
Hemoglobin, grams per cent... Sateen 13.9 
Plasma protein, grams per cent............ 5.85 
Plasma, expect. vol. (45 Xkgm.), c.c....... 2,800 

i ae re 2,120 

a a ae .. 680 


Total blood vol., expect. vol. (85 Xkgm.)c.c.5,300 


Determined vol., c.c. ey pea eee 4,000 
UN gs ee cesiorsttg cy ia at woe ace we 1,300 
Hemoglobin, expect. OM... . 206060. s se OO 
NINE OS, cc 5G pecc neue scese ces 656 
CS ae ere 210 
Proteins, expect. total (Pv XPI1.P.+100), gm. 196 
ME IN. Soo oid ic itsrs 8 ek oe ee 124 
NN eae ac spear dis 5rd % NS! Goch /g' Sri ein/ aw i 7 
Body prot. deficit (X30), gm........... 2,160 
Caloric requirement (kgm. X25), cal..... 1,562.5 


CasE 1. St. B., No. 60346. From the foregoing 
data it is apparent that the patient, a male, weighing 
62.5 kilograms (137% Ibs.) had deficits of hemo- 
globin and circulating plasma proteins, disclosed by 
a shrunken blood volume of 4,000 cubic centimeters 
as compared with an expected volume of 5,300 cubic 
centimeters. He gave a long history of malnutrition 
incident to a diverticulum of the stomach with ulcer- 
ation. In order to prepare him properly for major 
surgery, he was given 1,500 cubic centimeters of 
whole blood and supplementary feedings of protein 
hydrolysate, whole protein, and carbohydrate. Dur- 
ing the 2 weeks prior to his first operation our nitro- 
gen balance studies showed that he retained the 
nitrogen equivalent of more than 1,000 grams of pro- 
tein, which was about half of the estimated depletion 
of total body proteins. He withstood laparotomy 
well, was in negative nitrogen balance for 3 days, and 
then remained in positive balance. During the next 
18 days the feeding of about 125 to 150 grams of 
protein daily led to retention of the nitrogen equiva- 
lent of another 816 grams of protein. Transthoracic 
resection of the gastric cardia with the ulcer was per- 
formed. The patient received 1,500 cubic centi- 
meters of whole blood, intravenous amino acids and 
glucose, tube and oral feedings of protein hydroly- 
sates, whole protein and carbohydrate during the 
postoperative period. On one day only, the fourth 
day after operation, when the caloric coverage was 
below 60 per cent of basic requirements, was there a 
negative nitrogen balance. 


Examining the data more closely, it will be 
found that there was a deficit of 210 grams of 
hemoglobin. If 16.3 grams per cent is taken 
as normal for our laboratory, approximately 
1,290 cubic centimeters of whole blood should 
have been required to bring the total amount 
up to the expected value. Likewise, it is found 
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that there was a deficit of 1,300 cubic centi- 
meters of whole blood. Thus, the 1,500 cubic 
centimeters of whole blood given in amounts 
of 500 cubic centimeters on consecutive days 
were sufficient. While the plasma in the whole 
blood was sufficient to add approximately the 
deficient 72 grams of circulating protein, the 
deficit of body protein was 2,160 grams. By 
massive protein and carbohydrate feedings, 
maintaining a satisfactory caloric intake, over 
half of the entire loss was made up in the im- 
mediate preoperative period of 2 weeks, thus 
changing the operative risk from substandard 
to good. 

Blood volume studies are particularly valu- 
able in determining the specific component of 
the blood which needs replacement. When 
total hemoglobin and total plasma protein are 
determined and compared with the estimated 
normal, a very accurate picture of the pa- 
tient’s specific need is obtained. This is ex- 
emplified by one of our patients who had been 
suffering from prolonged uterine bleeding. 
The following is abstracted from her records: 

CasE 2. St. B., No. 63755. Weight—61.4 kilo- 
grams (135 lbs.). Total blood volume: expected— 
5,355 c.c; determined—4,352 c.c; deficit— 1,003 C.c. 
Total plasma volume: expected— 2,835 c.c; deter- 
mined—3,261 c.c.; excess—426 c.c. Total cell vol- 
ume: expected—2,520 c.c; determined—1,og1 C.c.; 
deficit—1,429 c.c. Hematocrit: 25.2 per cent. 
Total plasma proteins: expected—108.45 grams; 
determined—186.53 grams; deficit—1i1.92 grams. 
Hemoglobin: 7.5 grams per cent. Total hemo- 
globin: expected—8o03.25 grams; determined— 
326.40 grams; deficit—476.85 grams. These figures 
reveal a shrunken blood volume due primarily to a 
loss of red cell mass. The determined plasma volume 
was in excess of that which would be expected and 
the total plasma proteins showed a deficit of only 
11.92 grams. There was, however, a total cell vol- 
ume deficit of 1,429 cubic centimeters and a total 
hemoglobin deficit of 476.85 grams. The patient 
was in particular need of whole blood transfusions 
and iron. 


The foregoing cases are illustrative of what 
can be done by utilizing the simple procedure 
as outlined, calculating deficits, and using 
indicated therapy. While we have carried out 
detailed nitrogen balance studies on many 
patients preoperatively and postoperatively, 
and have gone into more detail regarding the 
caloric requirements and the relative merits of 
various forms of protein and protein deriva- 
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tives, such studies are for research purposes 
and are not expected of the average hospital. 
However, the procedures as discussed herein 
are within the capacity of any hospital labor- 
atory, are within the ability of average person- 
nel, are not time-consuming, are easily learned 
and performed, and are reasonably accurate. 

It has been said that unless basal caloric 
requirements are met, large losses of admin- 
istered amino acids would occur in the urine. 
We have been surprised to find that positive 
nitrogen balance can be maintained in occa- 
sional patients receiving as little as 60 per cent 
of their basal requirements. This percentage 
probably represents about the lower limit. In 
our experience, an average level of at least 75 
per cent of the basal calories should be pro- 
vided even with intravenous amino acid ad- 
ministration. 

DISCUSSION 

Gradual lowering of mortality and widening 
of the scope of surgery have been mainly due 
to advances in anesthesia and in preoperative 
and postoperative care, other factors being 
about equal. Many studies have demon- 
strated the changes which may occur in the 
circulating body fluids as well as the tissues 
themselves in the presence of trauma or ill- 
ness, and have pointed the way to rational 
therapy. With any two series of similar cases, 
the proper assessment of a patient’s status and 
correction of deficits may make the difference 
between death or prolonged convalescence in 
one and rapid recovery in the other. 

Determination of weight, plasma and whole 
blood specific gravity and plasma volume, 
with the calculation therefrom of hematocrit, 
hemoglobin percentage, plasma protein per- 
centage, expected plasma volume, and deficit, 
expected and determined whole blood volume 
and deficit, expected and determined total 
hemoglobin and deficit, expected and deter- 
mined total circulating plasma proteins and 
deficit, and caloric requirements, are essential 
to proper preoperative care. Since but three 
easily performed laboratory tests are required 
in addition to the simple determination of a 
patient’s weight, the necessary data should be 
obtainable in any hospital. The plasma vol- 
ume technique is easily mastered with little 








SURGERY, GYNECOLOGY AND OBSTETRICS 


practice. The determination of plasma and 
whole blood specific gravity by the copper sul- 
fate method may be rapidly done at the bed- 
side in most cases by almost anyone after a 
few trials. Certainly the calculation of the 
remaining data by simple arithmetic should 
offer no serious difficulties. In fact, the collec- 
tion of the information is easier than the per- 
sistent application of proper methods to cor- 
rect such deficiencies as the data may disclose. 

It may be argued that even these simple 
laboratory tests are not needed for intelligent 
care, because whole blood and proteins may 
be given as the patient’s clinical appearance 
seems to indicate. Emphatic exception must 
be taken to this attitude with the reminder 
that it is not uncommon to find serious deficits 
in persons who have not lost weight and who 
may appear to be reasonably good operative 
risks. Experience has taught us that while 
clinical impressions are often accurate, they 
may be disastrously misleading and should 
not be relied upon solely. 

The entire hemoglobin deficit should be 
corrected by transfusions of whole blood up to 
1,000 cubic centimeters daily, figuring on 16. 3 
grams of hemoglobin per 100 cubic centi- 
meters, or whatever other standard may be in 
use. There is little danger of overloading the 
vascular tree by quantitative replacement in 
the absence of certain cardiac disturbances, 
and rarely will the erythrocytes and hemo- 
globin percentage in the introduced blood 
attain the ideal normal values of 5,000,000 
cells and 16.3 grams respectively. Lyons has 
previously reported that restoration to stand- 
ard values for weight did not result in signifi- 
cant hemoconcentration or overloading. Op- 
erative blood loss should be made up quantita- 
tively during operation and then no further 
transfusion may be necessary unless there is 
further loss in the postoperative period. The 
loss at operation will vary with different sur- 
geons and types of cases. There is usually a 
tendency to underestimate not only the loss of 
cells but also of plasma, which may escape in 
large quantities. While these facts are well 
known, they are sometimes overlooked. 

The plasma volume deficit may be over- 
come simultaneously with the administration 
of whole blood, plasma being a part of the 
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whole, unless the plasma loss has been dis- 
proportionately large. In such a case quanti- 
tative replacement is indicated. 

The correction of protein deficits, however, 
is not as simple. As has been stated, the total 
circulating plasma protein deficit must be 
multiplied by 30 to determine the total pro- 
tein deficit of the body. Obviously, it is im- 
possible to replace the missing protein within a 
day or two. Often it may be impossible to 
make quantitative replacement in the pre- 
operative period and complete restitution may 
not be necessary. In Case 1, retention of the 
nitrogen equivalent of more than 1,000 grams 
of protein within 2 weeks prior to operation 
was accomplished by giving about 125 grams 
of protein daily. When there is little time to 
prepare a patient for an emergency operation, 
replacement of blood volume deficit with 
whole blood will carry him through satisfac- 
torily. Approximately 35 to 40 grams of pro- 
tein, mainly albumin, are introduced with 
every 1,000 cubic centimeters of whole blood. 
When there is ample time, patients should be 
prepared by oral feeding of protein, carbohy- 
drates, and fat in quantities sufficient to more 
than cover the caloric requirements. 

We have had much experience during the 
past 8 years with almost all of the available 
products containing protein and protein hy- 
drolysates with or without carbohydrates, 
and have come to the conclusion that hydrol- 
ysates are rarely necessary during the usu- 
al preoperative period. We prefer to give 
whole proteins of high biological value, when- 
ever possible, up to 150 grams daily, being 
certain to give an equal amount of carbohy- 
drate and some fat. Suitable commercial 
preparations are available and if these are not 
desired, skim milk powder may be used in 
various ways. Much ingenuity may be neces- 
sary to persuade patients to take large 
amounts of protein and carbohydrates. Cer- 
tain fundamentals must, however, be kept in 
mind. The proteins used must contain ade- 
quate quantities of the essential amino acids 
and should be supplemented with carbohy- 
drate in about equal amount, so that the pro- 
teins are not used in the body to manufacture 
carbohydrate. If any of the essential amino 
acids are lacking or if one or more should be 
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seriously deficient, retention of the remainder 
is impaired, and they appear in large quanti- 
ties in the urine. This may also occur when 
insufficient calories are given. With the inges- 
tion of 150 grams each of protein and carbo- 
hydrate with a fair amount of supplementary 
fat, the caloric intake is usually adequate. It 
is in the immediate postoperative period that 
the caloric intake is the greater problem. The 
daily requirements of various vitamins are 
also important and should be covered with 
doses well above the basal level, giving pro- 
portionately larger doses to those patients 
that have vitamin deficiencies. 

After the patient has been thoroughly pre- 
pared for operation and blood and plasma lost 
at operation have been quantitatively re- 
placed, the immediate postoperative manage- 
ment confronts us. We urge early postopera- 
tive ambulation, commencing within the first 
24 hours and allow the average patient to 
choose his diet on the second day, supplement- 
ing it with about 50 to 100 grams each of pro- 
tein and dextrose daily, until he is able to eat 
enough food to cover all the requirements. 
The latter usually occurs within a few days. 
The average case presents no serious problem. 
When surgery has been performed on the 
gastrointestinal tract with anastomoses, colos- 
tomies, or obstructive resections, the inges- 
tion of large bulk is inadvisable. It is in this 
period that protein hydrolysates take their 
rightful place, and are given intravenously, 
through indwelling tube, or orally. There are 
several available commercial solutions of pro- 
tein hydrolysates for intravenous use. All of 
them, according to our nitrogen balance 
studies, are capable of maintaining positive 
balance. We strongly favor the use of those 
hydrolysate solutions which are combined 
with 5 per cent dextrose because it is possible 
to come closer to giving the necessary calories 
without unduly burdening the vascular tree. 
It is not our intention to evaluate the various 
intravenous solutions here. Any surgeon may 
easily determine for himself, from the com- 
mercial brochures, the content of essential 
amino acids, dextrose, and sodium chloride in 
each product. 

The daily sodium chloride requirement av- 
erages about 6 grams but, during the first 48 
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to 72 hours after operation, may be too much. 
Salt intolerance during the immediate post- 
operative period is common and the sodium 
chloride content of intravenous and oral medi- 
cation should be known. When several thou- 
sand cubic centimeters of solution are ad- 
ministered daily, the salt intake may be great. 
It is better, therefore, to refrain from giving 
any sodium chloride for at least 24 hours, and 
thereafter the intake should be governed by 
the output. We recommend determining the 
plasma or whole blood sodium chloride, which- 
ever is customary in the given hospital, before 
operation to learn if the concentration per- 
centage is abnormally low, so that restitution 
can be made. It is our practice to measure the 
daily urinary output, to determine the sodium 
chloride concentration percentage on an aliquot 
portion, calculate the total daily salt output 
and provide quantitative replacement. The 
calculation of the daily output in operative 
cases is one of the more important tests and is 
strongly recommended. 

While administration of intravenous fluid, 
amino acids, and dextrose may be necessary 
following gastrointestinal resections and simi- 
lar procedures, the associated feeding of hy- 
drolysate or whole protein orally should be 
accomplished as soon as possible. For that 
purpose, we use an Abbott-Rawson tube with 
all gastric resections and start hourly feedings 
at once through the long lumen of the tube 
which reaches far into the jejunum. Dextrose 
and additional fluid requirements may be 
covered through the intravenous route. All 
obstructive resections of the colon and resec- 
tions with end-to-end anastomosis are given 
hydrolysates and then whole protein by 
mouth. Our experience with such cases has 
been very gratifying and we have not en- 
countered untoward distention or serious 
gastrointestinal reactions. 

Finally, it may be asked whether it is neces- 
sary to perform all the tests and calculations 
as outlined. The decision should be made on 


the clinical history and nature of the case. 
Probably they are unnecessary for normal 
healthy persons undergoing appendectomy, 
hernioplasty, or procedures of lesser magni- 
tude. Preparations for cholecystectomy and 
even repair of ventral hernias, which some- 
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times are entered into lightly, are not complete 
without thorough evaluation of the patient’s 
condition. In our opinion, the field of useful- 
ness of the laboratory routine should be en- 
larged rather than narrowed. In this way the 
surgeon may do better for the patient and for 
himself. 
SUMMARY 

1. Many patients with a variety of diseases 
have shrunken total blood volume with def- 
icits of plasma, hemoglobin and cells, circu- 
lating plasma proteins and body proteins. 

2. The decreased blood volume with ac- 
companying deficits may not be disclosed by 
the patient’s weight and the usual laboratory 
estimations of hemoglobin, hematocrit, and 
plasma proteins. 

3. If the decreased blood volume and its 
associated deficits are not recognized, there 
may be serious consequences for the patient 
during and after operation. 

4. A simple routine is proposed which is 
practical for any small hospital and which 
may give accurate appraisal of a patient’s 
status before operation. The routine consists 
of three simple procedures: determination of 
the specific gravity of plasma and whole blood 
and of the circulating plasma and whole blood 
volumes with the dye T-1824 (Evans blue). 
The technique of each is given in detail. From 
values determined and the weight of the 
patient, all other data are calculated by simple 
arithmetic. Recording of the data systemati- 
cally on a chart is recommended. Case ex- 
amples are given. 

5. From the data it is possible to estimate 
accurately a patient’s need for one or more of 
the components of the circulating blood. 

6. Application of the data to preoperative 
and postoperative care is discussed. 
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SURGICAL ASPECTS OF HYPERPARATHYROIDISM 


Review of Sixty-three Cases 


B. MARDEN BLACK, M.D., Rochester, Minnesota 


HE surgical problems associated with 

hyperparathyroidism, broadly con- 

sidered, resolve themselves into the 

finding and removal of parathyroid 
tumors or the recognition and subtotal re- 
moval of hyperplastic tissue in cases of diffuse 
primary hyperplasia. The surgical difficulties 
have to do chiefly with the minuteness and 
varied locations of the parathyroid glands, the 
small size of many of such tumors, and the fact 
that the tumors may be multiple. Experience 
in the treatment of a sizable series of patients 
with hyperparathyroidism forms the basis for 
this report. 

NATURE OF PRESENT SERIES 

Many cases in the present series have been 

reported previously (5, 6, 11, 21, 29, 32, 37, 38) 
Alexander, Pemberton, Kepler, and Broders 
reviewed the first 14 cases in the series, with 
particular reference to pathologic aspects, and 
Keating and Cook reviewed the succeeding 24 
cases with particular attention to diagnosis. 
The cases of diffuse primary hyperplasia have 
been reported by Rogers (30) and by Rogers 
and Keating (31). In the first case in the pres- 
ent series the condition in question was recog- 
nized in December, 1928 (37), shortly after 
the first case of proved hyperparathyroidism 
in the United States had been reported by 
Barr, Bulger, and Dixon. From 1928 to 1942 
the diagnosis was proved in 12 cases only. 
During 1942 a particular interest in the disease 
developed and in that year 4 new instances of 
it were recognized. In each succeeding year at 
least 10 instances of hyperparathyroidism 
have been proved; in 1946 fifteen new patients 
with this disease were treated. The remark- 
able improvement in the number of instances 
of hyperparathyroidism found has been due 
largely to a planned effort to make the diag- 
nosis in cases of renal lithiasis. 


From the Division of Surgery, Mayo Clinic. 


Sixty-three patients with proved hyper- 
parathyroidism have been seen at the Mayo 
Clinic (through 1946). In 59 cases the diagno- 
sis was proved at operation and in 4 it was 
verified at necropsy. In 4 cases (6.4 per cent) 
the disease was due to diffuse primary hyper- 
plasia; in 2 of these the diagnosis was first 
made at necropsy and in the other 2 cases the 
patients were treated surgically. In 59 cases 
adenomas were found. In 1 case 2 adenomas 
were removed at the same operation. In each 
of 2 other cases, 1 adenoma was removed with- 
out influencing the hypercalcemia and hypo- 
phosphatemia, so that probably a second 
adenoma existed in each case. If these 2 cases 
are acceptable as cases of multiple adenomas, 
then in 3 of the 59 cases of adenoma, the 
adenomas were multiple (5.1 per cent). 

In addition to the 63 cases of proved hyper- 
parathyroidism, there were 7 other cases in 
which the clinical diagnosis of primary hyper- 
parathyroidism seemed certain. In 6 of these 
7 cases cervical and posterior superior medias- 
tinal exploration only was carried out; in the 
seventh case cervical and anterior superior 
mediastinal exploration had been carried out 
before the patient was seen at the clinic and 
similar exploration was carried out here. Ab- 
normal parathyroid tissue was not found in 
any of the 7 cases concerned. Six of the 7 pa- 
tients have been considered as having under- 
gone incomplete operations; the operation on 
the seventh has been considered as a surgical 
failure. Two of the remaining 6 patients were 
seen more than 15 years ago, before the neces- 
sity of complete cervical and anterior superior 
mediastinal exploration was fully appreciated. 
One other patient died elsewhere 4 months 
after cervical exploration had been performed 
here with negative results. In the remaining 
3 cases the importance of anterior superior 
mediastinal exploration was fully understood 
but, for different reasons, was not carried out. 
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FACTOR OF SEX 

Contrary to some reports (13, 27) but in 
keeping with others (21, 22), there was no 
great difference between the number of men 
and the number of women in the present ser- 
ies (31 women, 32 men). The explanation for 
this difference as it occurs in reported series is 
apparent when patients in the present series 
with osteitis fibrosa cystica and those without 
are considered separately. Among those with 
osteitis fibrosa cystica, women outnumbered 
men in the ratio of 3.2 to 1, whereas in the 
group without classical osseous disease, men 
outnumbered women in the ratio of 2.5 to 1. 


FACTOR OF AGE 


The ages of the patients, at the time treat- 
ment was carried out, varied from 14 to 68 
years. Two patients were in the second dec- 
ade, 10 were in the third, 18 were in the fourth, 
15 were in the fifth, 14 were in the sixth, and 4 
were in the seventh. 


DURATION OF SYMPTOMS 


The duration of symptoms varied greatly. 
In 1 case, symptoms due to recurrent renal 
stones had been present for 27 years; in an- 
other case the diagnosis was established within 
1 week after the first attack of renal colic. The 
mean duration of symptoms among patients 
with osteitis fibrosa cystica but without renal 
complications was 4.16 years; among those 
with osteitis fibrosa cystica and renal compli- 
cationsit was 4.37 years. The mean duration of 
symptoms among patients with minimal or 
nondiagnostic lesions of bone and with renal 
complications was 10.12 years; the mean dura- 
tion of symptoms among those with no disease 
of bone but with renal complications was 7.75 
years. 

DIAGNOSIS 

Considering only cases of proved hyper-: 
parathyroidism in which the diagnosis was 
made during the life of the patient, about 20 
per cent of the patients had generalized ostei- 
tis fibrosa cystica without renal complications. 
Somewhat less than 20 per cent had both renal 
complications and osteitis fibrosa cystica. 
Slightly more than 20 per cent had renal 
complications and some osteoporosis but not 
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osteitis fibrosa cystica. Approximately 35 per 
cent had complications of the urinary tract 
and no evidence of osseous disease. General- 
ized osteitis fibrosa cystica was present in less 
than 40 per cent of cases, while nephrocalcino- 
sis or urinary lithiasis was found in more than 
70 per cent. 

The importance of renal complications (2) 
is more clearly demonstrated if only these pa- 
tients observed during the last 4 years of the 
study are considered. During this period, 47 
patients with proved hyperparathyroidism 
were seen; of these 47, forty-four received the 
diagnosis during life. Three patients without 
symptoms referable to either osseous or renal 
complications were seen during this time. 
Hence, of this group of 47, there remained 41 
patients with such symptoms. Osteitis fibrosa 
cystica was present in 27 per cent of these 41 
patients and renal diseases were found in 88 
per cent. 

The 3 patients who did not have symptoms 
(6.8 per cent of the patients for whom the 
diagnosis was made during life in the past 4 
years) are of particular interest, since the diag- 
nosis was established only because determina- 
tions of the content of calcium in the blood 
were carried out. In 2 of these 3 cases such 
determinations were done because of convul- 
sions, and in 1 case they were made because of 
postmenopausal osteoporosis. It is thus evi- 
dent that although renal or osseous complica- 
tions usually are present and serve to suggest 
the diagnosis, the disease may exist and be 
diagnosed in the complete absence of compli- 
cations. Indeed, in every case, the diagnosis 
depends ultimately on the characteristic 
changes in values for calcium and phosphorus. 
If the adult patient’ has not been receiving 
large amounts of vitamin D, which produces 
changes in the values for calcium and phos- 
phorus indistinguishable from those associated 
with hyperparathyroidism, the demonstration 
of hypercalcinemia, hypophosphatemia, hy- 
percalcinuria and hyperphosphaturia will es- 
tablish the diagnosis with complete certainty 
(1). These characteristic findings may be 

1Albright (1) has pointed out that children have an unstable 
calcium equilibrium and that osseous atrophy of disease, in chil 
dren, may be associated with hypercalcemia, hypercalcinuria and 


even with renal stones. The youngest patient in the present series 
was 14 years of age at the time the diagnosis was established. 
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modified in cases of chronic renal disease with 
retention of metabolites in that retention of 
phosphorus may occur with consequent de- 
pression of the level of calcium in the blood. 
Since the diagnosis can be made with such 
certainty, it follows that cervical exploration 
never should be advised in an effort to estab- 
lish the diagnosis, and that the surgeon must 
accept the fact that an adenoma or primary 
hyperplasia exists in every case and be pre- 
pared to prolong the dissection until such ab- 
normal parathyroid tissue is found. 


PATHOLOGIC ASPECTS 


Comprehensive reviews of the pathologic as- 
pects of parathyroid tumors have been pre- 
pared by Castleman and Mallory, Alexander 
and associates, Norris (26) and others (3, 16); 
further extended discussion is beyond the 
scope of this review. Controversy still exists 
as to whether the usual so-called adenoma 
should be considered benign or malignant. In 
the present series no tumor either recurred 
locally or metastasized,’ in spite of the fact 
that local excision rather than radical resec- 
tion was carried out. Hyperfunctioning malig- 
nant tumors which have both metastasized 
and recurred after local excision have been re- 
ported (18, 23, 24), however, and the cyto- 
logic characteristics of such tumors have been 
so similar to those of tumors in the cases in our 
series, that many, on cytologic grounds, have 
been con idered as malignant (5). To sim- 
plify discussion, and since the same treatment 
was carried out regardless of the impression of 
the pathologist as to whether the tumor was 
benign or malignant, the term ‘‘adenoma”’ has 
been used throughout the review. The term 
is used, however, without implications as to 
whether the adenoma was considered benign 
or malignant on cytologic grounds. 

In the 4 cases of diffuse primary hyperplasia 
in the series, the hyperplasia was entirely 
typical (3). In the 2 cases in which surgical 
treatment was carried out, pseudopodia, which 
have figured prominently in descriptions of 
the gross appearance of primary hyperplasia, 


1One instance of carcinoma of parathyroid origin with hyper- 


parathyroidism, local recurrence, and regional metastasis has 
been observed at the Mayo Clinic since 1946. Report of this case 
appeared in the Proceedings of the Staff Meetings of the Mayo 


Clinic, 1948, 23: 8-14. 
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were not present, although larger masses of 
hyperplastic tissue were lobulated and con- 
tained cystic and hemorrhagic areas (Figs. 1 
and 2). 


NORMAL PARATHYROID GLANDS 


Recognition. Although it is difficult to rec- 
ognize normal parathyroid glands grossly, 
there is agreement (8, 14, 15, 36) that, after 
the surgeon has had practice, he can recognize 
normal parathyroid glands grossly with con- 
siderable certainty. Some knowledge of the 
variation in size, number, color, and location 
of the glands is imperative for the surgeon who 
proposes to operate because of disease of these 
glands. 

Weight, size, and number. A normal para- 
thyroid gland weighs 30 to 40 milligrams and 
measures 6 to 7 millimeters by 3 to 4 milli- 
meters by 1.5 to 2 millimeters (19, 20, 28, 36). 
The largest parathyroid gland in Welsh’s (36) 
series measured 15 by 6 by 3 millimeters and 
the heaviest gland weighed 100 milligrams. 
Large parathyroid glands approach the size of 
parathyroid tumors, particularly if the two 
parathyroid glands on the same side of the 
neck are fused. The number of parathyroid 
glands varies from 2 to 6 or even more. Gil- 
mour and Martin (20) in a study of the para- 
thyroid glands of 527 persons who came to 
necropsy found 4 glands in approximately 80 
per cent, more than 4 glands in 6 per cent and 
fewer than 4 glands in 14 per cent. When 5 or 
6 glands were found, the supernumerary glands 
were small and were situated in the immediate 
vicinity of one of the normal glands. When 
only 2 or 3 glands were found, their small total 
weight suggested that other parathyroid 
glands had not been found in the dissection. 
Experience at operation would tend to support 
the implications of the study of Gilmour and 
Martin (20) that 4 glands are present in the 
great majority of cases, and that when fewer 
than 4 glands are found, it is more probable 
that glands have been missed in the dissection 
than that they are absent. 

Form. The normal parathyroid gland is so 
soft that its shape is usually determined by 
surrounding structures, but when the gland is 
situated in loose areolar tissue, it assumes an 
oval form. The surface is smooth, but has a 
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characteristic, finely granular appearance 
caused by a network of minute vessels beneath 
a thin capsule. The vessels enter at a fairly 
definite hilus. Small adenomas retain most of 
the physical characteristics of the normal 
gland. Larger adenomas are more likely to be 
molded, flattened, or otherwise distorted by 
surrounding structures, and those which weigh 
more than 2 or 3 grams generally assume an 
oval or globular form and demonstrate surface 
molding only. 

Color. The color of the normal gland varies 
according to the fat content. Before puberty 
the gland is composed of chief cells (12) and 
has a characteristic coffee-brown color. Fat 
cells which dilute the brown color with vary- 
ing admixtures of yellow appear at puberty 
and increase progressively until the person at- 
tains the age of about 40 years. During mid- 
dle age the fat tissue remains fairly constant. 
It does not increase with old age (12). The fat 
cells may be concentrated toward one extrem- 
ity of the gland, sometimes giving the appear- 
ance of a partial halo. The gland frequently 
is enclosed within a small pad of fat (19, 36), 
and is evident only as a somewhat darker cen- 
ter within the fatty pad. Fat cells are absent 
in adenomatous tissue, so that the color is 
darker brown than that of the usual adult 
gland. Small hemorrhagic and cystic portions 
often are found in both adenomas and in the 
enlarged glands of primary hyperplasia. 

Location. The aberrant location of many 
parathyroid glands is dependent in part on the 
migration of their anlagen during the embryo- 
logic period (15, 25, 35), and in part on the 
displacement of the adult gland, particularly 
an enlarged gland, caudally by both gravity 
and negative intrathoracic pressure (15, 33). 
The region in which a given gland may be 
found is predictable (14, 15, 33), and this fact 
constitutes the anatomic basis for the surgery 
of hyperparathyroidism. The superior para- 
thyroid gland develops in close association 
with the lateral anlage of the thyroid gland 
(Fig. 3a) and migration during the develop- 
mental stage is not great. On the basis of 
embryologic migration, the gland should lie 
between the upper level of the larynx and the 
lower pole of the thyroid gland in the space 
bounded anteriorly by the deep layer of the 


middle cervical fascia and posteriorly by the 
prevertebral fascia. The gland is situated well 
posteriorly and lies on the pharynx or esopha- 
gus, rather than on the thyroid gland (36). 
The usual position of the gland is not near the 
superior pole of the thyroid gland, but at 
about the junction of the middle and upper 
thirds of the lobe. The superior gland lies in a 
plane dorsal to the recurrent laryngeal nerve 
and inferior thyroid artery (36). Although 
this gland is found more easily than the in- 
ferior gland, because of its limited embryo- 
logic migration, its posterior and medial posi- 
tion in relation to the thyroid gland is well 
worthy of emphasis. 

The inferior parathyroid gland develops 
embryologically in close association with the 
thymus gland (Fig. 3b). The anlage originates 
from the pharyngeal wall rostral to that of the 
superior gland, and migrates caudally, along 
with the thymus, lateral to the developing 
superior parathyroid and thyroid glands. It 
may be carried, so to speak, completely into 
the anterior superior part of the mediastinum 
with the developing thymus (10), but usually 
its descent stops near the inferior pole of the 
thyroid gland. The inferior gland lies in a 
more ventral plane than the superior, and 
usually is situated anterior to the recurrent 
laryngeal nerve and the inferior thyroid ar- 
tery. In the adult person, on a developmental 
basis, the inferior parathyroid gland may be 
found in the visceral compartment of the 
cervical fascia at any level, theoretically, from 
the upper border of the larynx to well into the 
anterior superior or even into the anterior 
mediastinum. The more usual positions of the 
inferior gland are: (1) associated with the 
posterolateral surface and inferior poles of the 
thyroid gland near the branches of the inferior 
thyroid artery, but anterior to these arteries; 
and (2) more medially, usually in relationship 
to the inferior thyroid veins. In the latter 
case, the inferior parathyroid gland may be 
some distance caudad to the thyroid gland. 

In addition to being subject to variations in 
position dependent on embryologic develop- 
ment, adult parathyroid glands, particularly 
when enlarged, may be displaced caudally by 
the same forces that cause low-lying adenomas 
of the thyroid gland to become intrathoracic. 
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If the gland is situated well posteriorly, the 
displacement is toward or into the posterior 
superior mediastinum, and if it is situated 
more anteriorly, it may be displaced toward or 
into the anterior superior mediastinum. Be- 
cause of the dorsal position of the superior 
parathyroid gland, the displacement in the 
adult person is toward or into the posterior 
superior mediastinum. An inferior gland may 
be displaced either into the anterior superior 
or posterior superior mediastinum, depending 
on its position before displacement (33). 

Parathyroid glands occasionally are present 
on the anterior surface of the thyroid gland 
(34). Whether parathyroid glands are ever 
actually situated within the thyroid gland is 
still controversial. Welsh reported that he 
had never found parathyroid tissue continu- 
ous with thyroid tissue. Norris (25) found 
that in embryos, developing thyroid tissue oc- 
casionally partially encircled a developing 
parathyroid gland, but never completely sur- 
rounded it. Cope (15) reported that a para- 
thyroid gland had not been found within the 
thyroid gland at the Massachusetts General 
Hospital. In the present series, neither nor- 
mal glands nor parathyroid adenomas were 
found within the thyroid gland. Conversely, 
there have been occasional reports (17) of in- 
trathyroid parathyroid adenomas; Gilmour 
(19) in a series of 428 necropsies found that 
“very rarely” parathyroid glands and thyroid 
gland tissue were fused, without intervening 
connective tissue, and added that in 2 cases a 
parathyroid gland was found well within the 
thyroid gland. 

Vascular pedicles. A parathyroid gland in 
its more usual location receives its blood sup- 
ply from the superior or inferior thyroid artery 
or from the anastomotic artery which courses 
along the posterior surface of the thyroid lobe. 
When the gland develops in the mediastinum, 
it may receive its blood supply from any neigh- 
boring artery. Parathyroid glands which de- 
velop in the cervical region and are subse- 
quently displaced into the mediastinum re- 
main attached to the arterial system of the 
thyroid gland, so that the displaced gland may 
be found by tracing the vascular pedicle down- 
ward. As a rule, the pedicle originates close 
to the thyroid gland. All parathyroid glands 
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in the posterior superior part of the medias- 
tinum have pedicles, while those in the anter- 
ior superior mediastinum may or may not 
have pedicles (Fig. 4). 


PARATHYROID ADENOMAS 


Situation. Adenomas may develop in any 
parathyroid gland, wherever situated, and en- 
larged glands in_or near the superior strait of 
the thorax are likely to be displaced caudally. 
This tendency, as well as the erroneous con- 
ception that the superior parathyroid gland is 
situated near the superior pole of the thyroid 
gland, probably accounts for the fact that the 
majority of parathyroid adenomas have been 
thought to develop in the inferior parathyroid 
glands (27). Of the adenomas removed sur- 
gically in the present series, 26 were on the 
left, 27 were on the right, 1 was in the midline, 
and in 4 cases the location was not indicated 
in the operative note. The ratio of involved 
inferior to superior glands was approximately 
3 to 2. It was evident, however, early in the 
review, that adenomas found near the inferior 
pole of the thyroid gland usually were consid- 
ered as having developed in the inferior para- 
thyroid gland, and often the gland was con- 
sidered to have been an inferior gland on no 
other basis. 

Mediastinal adenomas. —The reported in- 
cidence of mediastinal adenomas varies con- 
siderably and probably depends to a large ex- 
tent on individual definition of a mediastinal 
adenoma. More than 80 per cent of the ade- 
nomas in Norris’ (27) collected series were “‘in 
the region of the inferior glandule’’; that is, 
near or inferior to the inferior poles of the thy- 
roid gland. Since the average size of the tu- 
mors in this series was 3.2 by 2.1 by 1.7 centi- 
meters, it is evident that many of the tumors 
must have extended into the superior part of 
the mediastinum. Norris reported, however, 
that in only 19 of the 281 cases (6.8 per cent) 
were the tumors mediastinal. In a series of 49 
adenomas reported by Cope, g were situated 
in the mediastinum, 5 in the anterior superior, 
and 4 in the posterior superior. 

In the present series, the classification of 
adenomas as “cervical” or “mediastinal” 
seemed so uncertain that the attempt was 
abandoned. However, an estimate of the 
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Fig. 1. Diffuse primary hyperplasia. The total weight 
of hyperplastic tissue was 52.5 grams. The small cystic 
and hemorrhagic portions are clearly shown. 
number of adenomas which could not be found 
by dissection under direct vision through the 
cervical approach was attempted. In 1 of the 
57 cases in which adenomas were removed 
surgically, 2 adenomas were found, making a 
total of 58 adenomas. In 2 cases, after cervical 
and posterior superior mediastinal dissection, 
a single parathyroid adenoma was removed 
without influencing the disease. Presumably, 
in both cases, a second adenoma was present 
and presuming further, it was situated in the 
mediastinum. In 3 cases adenomas which 
were not apparent on cervical exploration 
were removed from the anterior superior me- 
diastinum. In 2 of these the anterior superior 
mediastinum was explored after the sternum 
had been split; in the third case a vascular 
pedicle leading into the mediastinum from the 
right inferior thyroid artery permitted suffi- 
cient dissection under direct vision for expos- 
ure and removal of the adenoma through the 
cervical approach (Fig. 4). In addition to the 
57 cases of proved tumors (58 adenomas), 
there were 6 cases in which clinical diagnosis 
had been regarded as certain but in which re- 
sults of cervical dissection were negative. If 
it can be assumed that these 6 patients had 
mediastinal adenomas, then of 64 adenomas 
(58 proved adenomas plus 6 hypothetic ade- 
nomas), 11 (17 per cent) were situated in the 
anterior superior part of the mediastinum and 
could not be removed under direct vision dur- 
ing the cervical exploration and posterior 
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Fig. 2. Diffuse primary hyperplasia. The large, water- 
clear cells are well shown. All parathyroid tissue showed 
the same change. Hematoxylin and eosin X1to. 


superior mediastinal exploration. Such an in- 
cidence probably is too high, since the as- 
sumption that an adenoma not found on cer- 
vical exploration is located in the mediastinum 
is not tenable. 

Size. The adenomas in the present series 
varied in weight from less than too milligrams 
to 101 grams (Figs. 5, 6, and 7). In 17 per cent 
of cases the adenomas weighed less than 500 
milligrams; in 25 per cent they weighed 1 gram 
or less; in almost 50 per cent they weighed 
2.5 grams or less. In slightly more than 
25 per cent of cases, the adenoma weighed 
more than 5 grams. Small tumors obviously 
are more difficult to find surgically than are 
large tumors. In practice, tumors which 
weigh more than 1 gram are recognized easily. 
Those materially smaller not only may be dif- 
ficult to recognize but they may be well hidden 
within sulci of the thyroid gland or by other 
cervical or mediastinal structures, since small 
tumors tend to be caught within crevices, 
whereas larger tumors tend to be displaced 
into regions occupied by loose areolar tissue. 

Some conception of the expected size of the 
tumor would be of considerable aid prior to 
operation. Castleman and Mallory were of 
the opinion that some correlation existed be- 
tween the intensity of the disease, as judged 
by the changes in values for calcium and phos- 
phorus in the blood, and the size of the tumor. 
Cope (15) proposed subsequently that this 
correlation could be used to determine wheth- 
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Fig. 3. a, Wax plate reconstruction of the thyroid, 


thymus and parathyroid glands and associated structures 
in the 14.5 millimeter embryo; the developmental relation- 
ship between the parathymus gland (parathyroid 4) and 
parathyroid gland (parathyroid 3) is well shown: the adult 
inferior parathyroid gland originates rostral to the adult 
superior parathyroid gland, and in its descent it passes lat- 
eral and anterior to the adult superior gland; b, plaster 
reconstruction of the thymus, thyroid, and parathyroid 
glands in the 23 millimeter embryo: the glands at this stage 
occupy approximately the same position as in postfetal life. 
The explanation for the usual position of the adult inferior 
parathyroid gland both lateral and anterior to the adult 
superior gland is evident from the reconstruction. The in- 
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Fig. 4. An adenoma of the parathyroid gland displaced 
into the anterior superior mediastinum. The vascular 
pedicle connecting with the thyroid arterial system is well 
shown, especially in the inset. Not all adenomas in the an- 
terior superior mediastinum have vascular pedicles origin- 
ating in the cervical region. 
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timate association of the inferior parathyroid gland with 
the thymus gland is well illustrated. (Reproduced, with 
permission of the publisher, from Weller, G. L.: Develop- 
ment of the thyroid, parathyroid and thymus glands in 
man. Carnegie Institution of Washington: Publication No. 
443- Contributions to Embryology. 1933, 24: 93-139-) 


er a second adenoma was present in a given 
case, after one adenoma had been found. This 
correlation was studied in cases in the present 
series, and although there were frequent ex- 
ceptions, there was some tendency for smaller 
tumors to be associated with lower values for 
calcium and larger tumors to accompany 
higher values for calcium. The correlation was 
more marked in the case of smaller tumors 
than larger tumors. The variation in size of 
adenomas associated with a given value of cal- 
cium in the blood was so great, however, that 
the presence of a second adenoma could not be 
postulated, after the identification of one ade- 
noma (Fig. 8). No correlation was found be- 
tween duration of symptoms and size of the 
tumor or between the age of the patient and 
size of the tumor. Osteitis fibrosa cystica was 
associated with larger tumors more often than 
were renal complications, although the corre- 
lation between values for calcium in the blood 
and size of the tumor was closer than that be- 
tween osseous disease and size of the tumor. 


TREATMENT 


The necessity for meticulous dissection and 
the avoidance of blood-stained tissues has long 
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Fig. 5. 

Fig. 5. A parathyroid adenoma; weight, 8 grams. The 
patient had osteitis fibrosa cystica and renal insufficiency. 

Fig. 6. A parathyroid adenoma; weight, 3.5 grams. The 
patient had classical osteitis fibrosa cystica and nephrocal- 
cinosis. The value for calcium in the blood fell from 18.7 
milligrams per 100 cubic centimeters before the operation 
to 6.75 milligrams 18 days after the operation. 
been emphasized (14, 15); furthermore, the 
surgeon must have developed the ability to 
recognize normal parathyroid glands. Imme- 
diate microscopic inspection of tissue by 
means of frozen sections should be available 
for the interpretation of specimens taken for 
biopsy and to aid in the recognition of diffuse 
primary hyperplasia. Biopsy should be em- 
ployed sparingly, and specimens for biopsy 
should be taken carefully because of the con- 
comitant danger of destruction of a normal 
parathyroid gland. Adequate anesthesia for 
prolonged and extensive dissection in the neck 
must be provided. At the Mayo Clinic local 
anesthesia produced by 0.5 per cent procaine 
hydrochloride, augmented by nitrous oxide 
and oxygen, is used invariably because of the 
—s of injury to the recurrent laryngeal 
nerves. The aim of the operation is the meth- 
odical identification of each parathyroid 
gland, and the golden opportunity for such 
identification is at the first operation. The 
recognition of normal parathyroid glands may 
be virtually impossible at secondary opera- 
tions, and normal glands in secondary proce- 
dures may be destroyed during the dissection, 
which is far more difficult technically than at 
the primary operation. Nothing is gained by 
the removal of normal parathyroid glands in 
cases of hyperparathyroidism (14); if an 
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Fig. 7. A parathyroid adenoma associated with vascular 


pedicle, " showing pyriform shape; weight, 3.3 grams. The 
patient had recurrent nephrolithiasis and associated osseous 
disease. The value for calcium in the blood was 13.5 milli- 
grams per 100 cubic centimeters before operation; it was 8.7 
milligrams per 100 cubic centimeters after operation had 
been carried out. 


adenoma subsequently is found and removed, 
chronic tetany will follow if all normal para- 
thyroid tissue has been sacrificed. Because of 
the possibility of malignancy, adenomas in- 
variably should be removed completely (5). 
In cases of diffuse primary hyperplasia, sub- 
total excision of the hyperplastic tissue should 
be carried out, with the preservation of be- 
tween 30 and 200 milligrams of hyperplastic 
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Fig. 8. The relationship of the value for blood calcium 
to the weight of the parathyroid gland. For instance, 88 
per cent of the patients with parathyroid adenomas weigh- 
ing up to 2.5 grams had blood calcium values of 14 milli- 
grams per 100 cubic centimeters or less, whereas among 
those with parathyroid tumors weighing more than 2.6 
grams, only 57 per cent had so low a value for blood cal- 
cium. 
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tissue’ (3, 4). Care should be taken to guard 
the blood supply of the remnant. 

I am in accord with the view of Cope (15) 
that exploration of the anterior superior me- 
diastinum should not be done at the same time 
as the cervical and posterior superior medias- 
tinal exploration; it should be done only after 
the cervical incision has healed and after the 
clinical course and chemical findings in the 
blood have demonstrated that the patient has 
not been cured. Complete cervical and poster- 
ior superior mediastinal dissection is a pro- 
longed operation and, with the knowledge that 
the entire operation is to be confined to these 
two regions, dissection is likely to be more 
thorough than it would be if complete medias- 
tinal dissection were carried out at the same 
operation. Blind, blunt dissection of the an- 
terior superior mediastinum through the cervi- 
cal incision is to be condemned. It is not only 
dangerous, but adenomas may be so soft that 
they cannot be recognized by palpation alone; 
they may be situated so far within the thorax 
that they cannot be reached; finally, the scar- 
ring and hemorrhage resulting from blunt dis- 
section will make subsequent exploration un- 
der direct vision of the anterior superior and 
anterior parts of the mediastinum more diffi- 
cult and less certain. The posterior superior 
mediastinum is readily explored under direct 
vision through the cervical approach. Since 
the only way that parathyroid adenomas at- 
tain the posterior superior portion of the 
mediastinum is by displacement from the 
cervical region, there invariably is a vascular 
pedicle arising from the arterial system of the 
thyroid gland. 

The sequence of steps in cervical dissection 
is of little consequence as long as some sys- 
tematic plan is followed. Cope (15) has sug- 
gested that since the superior parathyroid 
glands are comparatively easily found, the 
two superior glands possibly should be identi- 
fied first, whereas Norris (27) has pointed out 
that since more than 80 per cent of reported 
adenomas have been situated near the inferior 


1Sprague and I (9) reviewed all reported cases of primary hy- 
perplasia with particular reference to the amount of tissue saved. 
Although reports were few, persistent hyperparathyroidism was 
not observed when less than 200 milligrams, estimated weight, 
of tissue had been preserved and tetany was not observed when 
more than 30 milligrams, estimated weight, had been preserved. 
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poles of the thyroid gland, this area should be 
exposed first. 

Asa rule, I carry out fairly complete dissec- 
tion on the first side, before crossing the mid- 
line. The same incision used for thyroidec- 
tomy is employed, and after extensive mobil- 
ization and rotation of the lobe of the thyroid, 
the usual position of the superior parathyroid 
gland is explored. After gross identification 
of the superior parathyroid gland, or after a 
reasonable search has failed to reveal it, dis- 
section is continued distally around the infer- 
ior pole of the thyroid gland and toward the 
mediastinum. The areolar and fatty tissue 
around the inferior thyroid veins is carefully 
stripped from the veins. After the inferior 
gland has been identified grossly, or after the 
area has been sufficiently dissected to demon- 
strate that the gland is not present in its more 
usual location, the integrity of the recurrent 
laryngeal nerve is determined, and similar dis- 
section is carried out in the opposite side of 
the neck. Removal of specimens for biopsy 
and of parathyroid tissue should be postponed 
until this much of the bilateral dissection has 
been completed. 

If, then, a tumor has not yet been found, 
dissection is extended as indicated by the 
missing parathyroid glands. For example, if 
a superior parathyroid gland has been found, 
no further dissection need be carried out above 
the level of this gland. Conversely, if a super- 
ior parathyroid gland has not been found, this 
side of the neck must be explored from the 
upper border of the larynx to the inferior pole 
of the thyroid gland, including the area anter- 
ior and medial to the superior pole, behind the 
superior pole, between the thyroid gland and 
esophagus or pharynx, between the trachea 
and esophagus, behind the esophagus and lat- 
erally around the carotid artery. If the infer- 
ior gland has not been identified, the area of 
the dissection is extended as far as possible 
under direct vision into the anterior superior 
mediastinum, and posteriorly well into the 
posterior superior mediastinum. If an ade- 


noma still is not found, dissection is simi- 
larly extended on the opposite side of the neck. 
The inferior thyroid artery and its larger 
branches as well as the anastomotic vessel be- 
tween the inferior and superior thyroid arter- 
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ies will have been well cleared of areolar tissue 
on both sides by this stage of the dissection, 
and vascular pedicles leading inferiorly should 
be evident if present. Such pedicles must not 
be divided during the dissection, since they 
may lead to an adenoma in either the anterior 
superior or posterior superior mediastinum. If 
such a pedicle is present, it usually is possible 
to follow it, by dissection under direct vision, 
and to find and remove the adenoma, since 
such adenomas are not displaced deeply into 
the mediastinum (Fig. 4). 

Finally, if the adenoma still has not been 
found, partial removal of one lobe or both 
lobes of the thyroid gland may be done, par- 
ticularly if the lobe is enlarged or nodular. 
The chance, however, of the finding of an in- 
trathyroid parathyroid adenoma, excluding 
parathyroid adenomas deep in a sulcus of the 
thyroid gland, is remote. 

At the conclusion of a fruitless, complete 
cervical exploration, the surgeon should know 
which parathyroid gland is missing, not only 
so that the side of the mediastinum in which 
the tumor is more likely to be found will be 
indicated, but also so that a check on the 
thoroughness of the cervical exploration will 
be provided. Unfortunately, this ideal may not 
be achieved, but even so, the principle is sound 
and adherence to it should encourage com- 
plete cervical dissection. In the usual case, an 
adenoma will be found during the course of 
the cervical and posterior superior mediastinal 
dissection. In such a case, it is still necessary 
to carry out a reasonably complete bilateral 
cervical and posterior superior mediastinal 
dissection in order that other adenomas may 
be excluded. 

Mediastinal exploration. As I have said, ex- 
ploration of the anterior superior part of the 
mediastinum should be delayed until the cer- 
vical incision has healed, and until it can be 
demonstrated that the patient has not been 
cured. The exploration should be carried out 
through a sternum-splitting approach of ade- 
quate size to afford exposure. Tumors lying 
within the thymus gland, and within the plane 
of the great veins have been reported (15); if 
a tumor is not found during the dissection of 
the areolar tissue in the mediastinum, thymec- 
tomy is indicated. 
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POSTOPERATIVE TETANY 

Postoperative tetany, in cases of hyperpara- 
thyroidism, is better understood and _ less 
feared than formerly. Mild, transient tetany 
may develop 3 or 4 days after operation be- 
cause of either temporary hypoparathyroid- 
ism, thought to be due to hypofunction of the 
remaining normal parathyroid glands, or be- 
cause of the sudden shift of the content of cal- 
cium and phosphorus in the blood. In the 
latter case, symptoms of tetany may be pres- 
ent when values for calcium in the blood are 
higher than normal. Such tetany usually re- 
quires no treatment. In cases of advanced os- 
seous disease, particularly those in which val- 
ues for alkaline phosphatase are higher than 20 
Bodansky units per 100 cubic centimeters of 
serum, severe tetany may develop. Albright 
(1) has postulated that in such cases the bones 
take up calcium and phosphorous ions so rap- 
idly that serious depletion of these ions devel- 
ops in the circulating blood. In such cases, 
massive doses of calcium and vitamin D or 
dihydrotachysterol may be required. Perma- 
nent tetany results if all functioning parathy- 
roid tissue has been removed or destroyed dur- 
ing the dissection. Permanent tetany requires 
continuous treatment with calcium and dihy- 
drotachysterol. 

In the present series of 57 patients who were 
cured surgically, 30 did not have postoperative 
tetany, whereas tetany of some degree devel- 
oped in 27. In 2 patients in the latter group 
the tetany became permanent. The tetany of 
15 patients was considered mild, while in the 
remaining 10 patients severe symptoms de- 
veloped. Symptoms of severe tetany were ob- 
served only in patients who had osteitis fibrosa 
cystica; conversely, symptoms of severe tetany 
were not seen unless classical osseous disease 
was present. 

SUMMARY 

Sixty-three patients with proved hyperpara- 
thyroidism were observed at the Mayo Clinic 
through 1946. The disease was due to a single 
adenoma in 56 cases, to multiple adenomas in 
3 cases, and to diffuse primary hyperplasia in 
4 cases. The ages of the patients ranged from 
the second to the seventh decade. Complica- 
tions of the urinary tract were more common 
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and more important than osseous complica- 
tions. The diagnosis was established with cer- 
tainty in 3 cases in the absence of any compli- 
cations, on the basis of the characteristic 
changes in the content of calcium and phos- 
phorus in the blood and urine. Since the diag- 
nosis can be made with complete certainty, 
exploration of the parathyroid glands is never 
indicated to establish the diagnosis, and the 
surgeon must accept the fact that in every 
case of hyperparathyroidism one adenoma or 
more or primary hyperplasia is present. 

The treatment of hyperparathyroidism is 
surgical. Adenomas should be removed com- 
pletely and, in cases of diffuse primary hyper- 
plasia, the hyperplastic tissue should be ex- 
cised subtotally, with the preservation of be- 
tween 30 and 200 milligrams of hyperplastic 
tissue. In more than 8o per cent of cases, the 
abnormal tissue may be found by dissection 
under direct vision through a cervical incision 
(cervical and posterior superior mediastinal 
dissection). A second operation, through a 
sternotomy incision, will be necessary in the 
remaining cases (anterior superior mediastinal 
dissection). Secondary dissection is more diffi- 
cult and far less certain than primary dissec- 
tion, so that every effort should be made at 
complete operation, both in identifying the 
parathyroid glands present and in designating 
those missing, at the first cervical dissection. 
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INTERATRIAL SEPTAL DEFECT—ITS EXPERIMENTAL 
PRODUCTION UNDER DIRECT VISION WITHOUT 
INTERRUPTION OF THE CIRCULATION 


ALFRED BLALOCK, M.D., F.A.C.S., and C. ROLLINS HANLON, M.D., Baltimore, Maryland 


HERE is at present no well recog- 

nized technique for the production of 

interatrial septal defect, although in 

a number of clinical conditions the 
establishment of such a defect might act to 
‘“‘balance”’ the right and left sides of the heart 
and thereby benefit the patient. In personal 
communications, both Blakemore and Swan 
have mentioned this possibility. An analogous 
view has been expressed by Levine in com- 
menting on the remarkable manner in which 
mitral stenosis and arterial hypertension may 
be tolerated when present in the same patient. 
Levine suggests an explanation based on 
equalization of the burdens on the right and 
left sides of the heart. ‘‘Expressed in the form 
of a lay parable,” he says: “‘if one is to have a 
soft or flat tire on a motor car it would be of 
advantage to have the one on the other side in 
a similar condition.” It is known that pa- 
tients with mitral stenosis and interatrial 
septal defect (the so called Lutembacher syn- 
drome) may survive for remarkably long 
periods. In such instances, according to 
White the deficiency of the interatrial septum 
has been credited with lightening the burden 
imposed on the pulmonary circulation and 
right ventricle by. the mitral stenosis. 

A number of methods may be used to pro- 
duce interatrial septal defects. With the venae 
cavae occluded temporarily, one may ap- 
proach the septum through a slit in the right 
auricle to produce the interatrial communica- 
tion by incision with a knife, by excision of a 
segment with scissors or with the electrosurgi- 
cal unit, or by simple punching with an instru- 
ment such as a hemostat. 

None of these techniques provides the ad- 
vantage of direct vision, and there is moderate 
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loss of blood despite attempts at hemostasis 
by temporary complete obstruction of both 
venae cavae. Such occlusion of the cavae is 
poorly tolerated and the operation must be 
completed promptly to avoid cardiac arrest. 
Defects so produced are usually of a size which 
cannot be determined with accuracy at the 
time of operation and their persistence is 
highly problematical. We have been led by 
these considerations to develop a technique 
which permits the leisurely production of 
large interatrial defects under direct vision, 
without undue loss of blood and obstruction 
to blood flow through the cavae or auricles. 


METHOD 


Adult mongrel dogs were used, varying in 
weight from 6 to 20 kilograms. Anesthesia was 
induced by drop ether followed by introduc- 
tion of an endotracheal catheter with an in- 
flatable cuff. A mechanical device provided 
regular periodic inflation of the lungs with 
ether vapor while the chest was open. The 
chest was entered through the right fourth 
intercostal space. Silk was employed as suture 
material throughout. 

An important factor in the procedure is a 
special occlusive clamp, described in a previ- 
ous publication (2). Thisclamp (Fig. 1) consists 
of two semicircular jaws of rounded wire, the 
upper one sliding in a grooved handle and 
capable of exerting pressure against the lower, 
fixed jaw by means of a spring. A modified 
form of this clamp, which approximates by 
screw action, has been used successfully; the 
holding power is greater but there is increased 
danger of crushing the auricular wall. 


TECHNIQUE OF PRODUCING 
AN INTERATRIAL SEPTAL DEFECT 


The method is based on the anatomical fact 
that the right superior pulmonary veins are 
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Fig. 1. Clamp for occluding a segment of blood vessel 


while allowing blood flow in its remaining portion. A spring 
in the handle maintains the jaws in contact. 


closely adherent to the dorsal wall of the right 
auricle which forms one component of the in- 
teratrial septum. The ventral wall of these 
veins merges imperceptibly into that portion 
of the left auricular wall forming the intera- 
trial septum. It is therefore indeterminate at 
what point the adherent walls of the pulmonary 
veins and right auricle may properly be said 
to become the interatrial septum; nevertheless 
it is possible, by excision of the adherent walls 
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The pericardium is being reflected to expose the 
lateral aspect of the right auricle. 


Fig. 3. 
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Fig. 2. Relations between the two auricles and the pul- 
monary veins. (Compare with diagram in Fig. 4.) 


of the right auricle and the pulmonary veins, 
to make a communication between the two 
sides of the heart. This principle is illustrated 
in the accompanying diagram (Fig. 2). 

The pulmonary veins from the apical and 
cardiac lobes of the right lung are isolated over 
a 15 millimeter area between the parenchyma 
of the lung and their point of passage dorsal to 
the right auricle (Fig. 3). The pericardium is 
incised along its attachment to the pulmonary 
veins and reflected to the left, exposing the 
ventral aspect of the right auricle. The arterial] 
supply to the lobes is occluded during the 
procedure by bulldog clamps or more con- 
veniently by traction on braided silk ligatures 
passed around the vessels. With the pulmon- 
ary veins occluded distally by traction on 
braided silk ligatures, the spring clamp is ap- 
plied so that the fixed jaw lies dorsal to the 
pulmonary veins and the movable jaw lies 
ventral to the right auricle (Fig. 4). On 
closure the clamp includes the ventral wall of 
the right auricle, the interatrial septum, and 
the dorsal wall of the superior pulmonary 
veins at their point of entry into the left 
auricle. These relations are shown in Figure 
5b. The right inferior pulmonary veins and all 
the left pulmonary veins empty freely into the 
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Fig. 4. Pericardium opened, clamp in place and incision in ventral surface of the pul- 
monary vein. (Compare with diagram in Fig. 2.) 


left auricle, nor is there any interference with 
inflow from either vena cava. 

It is apparent that with an incision in the 
pulmonary vein and in the right auricle one 
has rendered visible within the clamp both 
intimal surfaces of the interatrial septum (Fig. 
5a). By exerting traction on this isolated 
septum one may remove with scissors up to 2 
centimeters of its most lateral portion, still 
maintaining a bloodless field within the jaws of 
the clamp. Occasionally the cut edge of the 
septum will retract medially between the jaws 


of the clamp, but this serves only to establish 
the interatrial communication before removal 
of the clamp. It does not result in bleeding 
because the ventral wall of the right auricle is 
still approximated to the dorsal intimal surface 
of the pulmonary veins. The free lateral edge 
of the right auricle is then fixed to the distal 
ventral wall of the pulmonary veins by a run- 
ning mattress suture of No. ooooo braided silk 
on an atraumatic needle (Fig. 6). Additional 
sutures are rarely required. The entire suture 
line is superficial since the dorsal half of the 





Fig. 5. a, left, Right auricle and pulmonary veins have been opened and the septum 
is being cut away with scissors. b, right, Diagram showing clamp in place with a seg- 
ment of interatrial septum prepared for excision. 
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Fig. 6. a, left, With the interatrial septum removed, the ventral wall of the auricle 
is being sutured to the ventral wall of the pulmonary veins. b, right, Diagram of com- 
pleted defect. (Compare with diagram in Fig. 2.) 


pulmonary veins is intact. The pericardium is 
closed by a few sutures of fine silk covering the 
site of the anastomosis. 
RESULTS 

The operation as described was performed 
on 31 dogs. One animal died during operation 
because the clamp had been improperly ap- 
plied and obstructed the vena cava. One died 
of distemper 9 days after operation, and an- 
other of widespread pleural and pericardial 
infection after 6 days. In both of these latter 
dogs the defects were found at autopsy to be 
fully patent. 


». 


Fig. 7. Interatrial septal defect viewed from within right 
auricle 63 days after operation. Note the left auricle with 
its entering pulmonary veins. 





Of the remaining 28 dogs, 5 are alive and in 
good condition from 4 to 7 months after opera- 
tion. Twenty-three dogs were killed under 
anesthesia from 10 to 114 days after operation. 
In 16 of these there were large, smoothly 
healed defects without evidence of scarring or 
constriction. A typical result is seen in the 
accompanying photograph taken approxi- 
mately 2 months after operation (Fig. 7). The 
defect measures 20 by 13 millimeters and 





Fig. 8. Free edge of remaining interatrial septum show- 
ing smoothly covered muscle 20 days after operation. 65. 
R, Endocardium of right auricle, L, endocardium of left 
auricle; S, scar. 
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through it one can see the openings of the 
pulmonary veins. Of the remaining 7 dogs, 2 
showed marked constriction of the defect and 
in 5 there was complete occlusion of the open- 
ing. None of the dogs showed any symptoms 
attributable to the septal defect although in 
those surviving for long periods there was 
some cardiac enlargement. 

It is difficult to assign exact causes for the 
failures reported but undue trauma to the 
auricle in early experiments and the excision of 
very small segments of the septum in some 
instances undoubtedly led to most of the poor 
results. When it was realized that large de- 
fects were well tolerated, the more radical 
excision was used and produced better results. 

Healing of the free edge of the remaining 
interatrial septum was usually smooth and 
there was little tendency for closure of the 
defect by hyperplastic scarring or by adher- 
ence to surrounding tissues. The type of 
healing may be seen in Figure 8. 

SUMMARY 


A technique has been described by the use of 
which one may produce interatrial septal de- 


fects under direct vision, without interruption 
of the circulation, with minimal loss of blood, 
with fairly accurate control of size, and with 
good prospect of maintained patency. The 
results have been considered to be satisfactory 
in 16 of the 23 animals which were examined 
at autopsy from ro to 114 days subsequent to 
operation. 

The possible use of interatrial septal defects 
as a therapeutic measure has been commented 
on briefly in a previous communication dealing 
with complete transposition of the pulmonary 
artery and aorta. Possible applications of this 
method for balancing the work of the two sides 
of the heart under certain abnormal conditions 
await further investigations. 
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STUDIES ON VAGOTOMY IN THE TREATMENT OF 
PEPTIC ULCER 


II1. Physiological Aspect 


I. KF. STEIN, Jr., M.S., M.D., and KARL A. MEYER, M.D., F.A.C.S., Chicago, Illinois 


HE history of vagotomy and its use 
in the treatment of peptic ulcer have 
been recently reviewed (31, 32). It is 
likely that all of the procedures used 
in man by the early workers in this field 
resulted in only partial vagus section. Drag- 
stedt’s introduction of complete vagotomy as 
a treatment for peptic ulcer in 1943(7) has 
caused renewed interest in the subject. 

In June of 1946 a study of vagotomy in the 
treatment of peptic ulcer was started on one 
of the surgical services at the Cook County 
Hospital (K.A.M.). During the following year, 
vagus section was carried out in 35 instances 
of peptic ulcer in which surgery was indicated. 
A report on the use of insulin in testing for 
completeness of vagotomy (32) and a clinical 
evaluation of the study (21) are published 
elsewhere. The present report is concerned 
primarily with the changes in gastric function 
following vagotomy. 

Studies on the effect of vagotomy on gastric 
function in man have been previously reported. 
A decrease in the volume and acidity of the 
night secretion and a decrease in gastric motil- 
ity following vagotomy have been constant 
findings. Dragstedt (6) and Thornton (34, 35) 
state that vagotomy has no effect on the 
secretory response of the stomach to histamine 
and caffeine. Moore (22, 23) states that the 
secretory response to histamine is unchanged 
following vagotomy. Grimson (11) and Smith- 
wick report that some patients have a de- 
creased gastric response to histamine following 
vagotomy. 

TESTS 

Physiological studies of the stomach were 
made before and after vagotomy in 30 pa- 
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tients. Each of the following determinations 
was made on a significant number of patients 
before and after surgery: (1) 12 hour night 
secretion, (2) basal secretion, (3) the effect of 
histamine on gastric secretion, (4) the effect of 
caffeine on gastric secretion, (5) the effect of 
atropine on basal secretion, (6) the spontane- 
ous motility of the stomach and the effect of 
insulin on secretion and motility, (7) the pain 
threshold to electrical stimulation, and (8) the 
production of pain by the introduction of acid 
into the stomach. The method employed and 
the results will be discussed for each test. The 
secretory studies reported were conducted on 
patients in whom the ulcer was duodenal in 
location. There is a different group of patients 
for each study although considerable overlap 
exists. 


1. Twelve Hour Night Secretion 


Method: The patients were fed a standard 
soft diet at 4:30 p.m. and allowed nothing by 
mouth thereafter. At 7:30 p.m. a Levine tube 
was passed into the stomach, and the stomach 
was emptied. Continuous suction was main- 
tained from 8 p.m. until 8 a.m., when the 12 
hour specimen of gastric juice was collected 
for acid determination (20, 28, 37). 

Results: The results are summarized in 
Table I. Before surgery the average night 
secretion of 70 determinations in 22 patients 
was 47.4 milliequivalents per 12 hours with a 
range of o to 154.0 milliequivalents per 12 
hours. After complete vagotomy and gas- 
troenterostomy the average night secretion of 
38 determinations in 14 patients was 1.5 milli- 
equivalents per 12 hours with a range of o to 
11.8 milliequivalents per 12 hours, a decrease 
of 97 per cent from the preoperative value. 

After complete vagotomy without gas- 
troenterostomy, the average night secretion of 
13 determinations in 4 patients was 3.0 milli- 
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Fig. 2. The effect of histamine on gastric acidity before and after vagotomy (average 


of 11 patients). 


equivalents per 12 hours with a range of o to 
12.3 milliequivalents per 12 hours. 

After incomplete vagotomy the average 
night secretion of 1o determinations in 3 
patients was 12.7 milliequivalents per 12 hours 
with a range of 3.2 to 48.5 milliequivalents per 
12 hours. 


2. Basal Secretion 


Method: The determination of basal secre- 
tion (2, 17) was usually preceded by a night 
secretion study. When not preceded by a night 
secretion study, complete aspiration of the gas- 
tric residuum was performed at the beginning of 
the test. In all instances, when the basal se- 
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Fig. 4. The effect of atropine on gastric acidity (average of 11 patients). 





cretion study was started at 8 a.m., the patient 
had not eaten since 4:30 p.m. the previous day, 
and usually the Levine tube had been in place 
all night. The stomach was kept empty by 
means of continuous syringe aspiration, and 


the specimen of gastric secretion collected at 
15 minute intervals for titration. The acid 
response during the period of basal secretion 
was used as a control for the subsequent 
secretory study. Basal secretion was deter- 
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Fig. 5. Preoperative insulin test. Motility tracing showing spontaneous and insulin induced hunger contractions. 


mined for 1 hour before a stimulant or depres- 
sant drug was administered. If, however, 
there was a marked spontaneous rise or fall in 
the basal secretion, the control period was 
continued until a fairly constant rate of secre- 
tion was reached. 

Results: Before vagus section, the average 
basal secretion of 56 determinations in 22 
patients was 3.7 milliequivalents per hour 
(Fig. 1). The average of 14 determinations in 
4 patients following incomplete vagotomy was 
2.3 milliequivalents per hour. The average of 
41 determinations in 18 patients following 
complete vagotomy was 0.2 milliequivalents 
per hour, a decrease of 95 per cent from the 
preoperative value. 


3. The Effect of Histamine 


Method: Following a period of at least 1 
hour of basal secretion, an intramuscular in- 
jection of 1.0 milligram of histamine phosphate 
was given. Aspiration of the stomach was 


continued as during the basal period and the 
sample titrated at 15 minute intervals. 
Results: Figure 2 is a composite curve dem- 
onstrating the secretory response of the 
stomach to histamine before and after com- 
plete vagotomy. The average secretory 
response in 11 patients was 12.7 milliequiva- 
lents per hour before surgery and 3.6 milli- 
equivalents after complete vagotomy, a 


TABLE I.—TWELVE HOUR NIGHT SECRETION 
BEFORE AND AFTER VAGOTOMY 





| | Free acid 4 : 
milliequivalents | Number | Number 
of deter- of 
minations| patients 
mean range 
Before operation | 47-4 |0-154.0 70 22 
After operation 
Complete vagotomy 
with gastroenterostomy ‘3 o-11.8 38 14 
Complete vagotomy | } | 
without gastroenterostomy | 3.0 O-12.3 | 13 | 4 
Incomplete vagotomy 12.7. |3.2-48.5| 10 | 3 
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‘ig. 6. Postoperative insulin test. Motility tracing showing no spontaneous or insulin induced hunger contractions 


following complete vagotomy. 


decrease of 72 per cent. In all 11 cases of com- 
plete vagotomy a decreased secretory res- 
ponse to histamine was noted, and in 2 an 
achlorhydria was present. 

4. The Effect of Caffeine 

Method: The method employed was that 
of Roth, Ivy, and Atkinson. After the deter- 
mination of basal secretion, 0.5 gram of caf- 
feine with sodium benzoate in 200 cubic centi- 
meters of water was given through the Levine 
tube. Aspiration of the gastric contents was 
resumed '% hour later and continued for 2 
hours, unless the secretory rate had returned 
to or below the basal level at the end of 114 
hours. 

Results: Figure 3 is a composite curve dem- 
onstrating the secretory response of the stom- 
ach to caffeine before and after complete 
vagotomy. The average secretory response in 
12 patients was 7.2 milliequivalents per hour 


before surgery and 1.0 milliequivalent per hour 
after complete vagotomy, a decrease of 86 per 
cent. In all 12 cases of complete vagotomy 
a decreased secretory response to caffeine was 
noted, and in 3 an anacidity was present. 

Before vagotomy, 7 patients showed an ulcer 
type response to caffeine. Following complete 
vagotomy, 4 of these had no response to caf- 
feine, 1 a normal curve. Before surgery, 4 
patients had a normal response. After com- 
plete vagotomy 3 of these had an ulcer type 
curve, although only a slight response, and 1! 
had no response. 


5. The Effect of Atropine on Basal Secretion 


Method: After the basal secretion had been 
determined, an intramuscular injection of 1.2 
milligrams of atropine sulfate was given, and 
the effect on basal secretion noted (14, 16, 20). 

Results: Before vagotomy the free acid was 
reduced to zero following the injection of 
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Fig. 7. The effect of insulin on gastric acidity before and after vagotomy. 


atropine in 7 of 11 cases (Fig. 4). Following 
complete vagotomy, the basal secretion of free 
acid was usually zero, thus the effect of atro- 
pine could not be ascertained. 


6. The Spontaneous Motility of the Stomach 
and the Effect of Insulin on Gastric Secre- 
tion and Motility 


Method: After the determination of the 
night secretion at 8 a.m., a second Levine tube 
with a rubber balloon attached was passed 
into the stomach. The balloon capacity was 
about 200 cubic centimeters but in order to 
avoid mechanical stimulation, only 10 to 50 
cubic centimeters of air were used in the bal- 
loon during the test. The balloon was placed 
in the cardiac end of the stomach and its posi- 
tion confirmed by inflation and gentle with- 
drawal of the attached tube until there was a 
slight tug as the balloon reached the cardiac 
sphincter of the stomach. By this means it was 
assured that the balloon was not in the pylorus 
where it may cause mechanical stimulation. 
The balloon was then only partially inflated 
and connected to a water manometer. Con- 
tinuous recordings of gastric motility were 
made on a slowly moving kymograph. 

A control period was then observed for at 
least 1 hour of basal secretion and motility, the 
gastric secretions being aspirated through the 


first tube as in the preceding tests. Then 14 to 
16 units of regular insulin were injected intra- 
venously and the effect on gastric motility and 
acidity noted for 114 to 2 hours. 

A review of the literature and detailed dis- 
cussion of this subject have been previously 
reported (32). 

Results: Before vagotomy the motor 
response to insulin hypoglycemia was deter- 
mined in 27 patients. All of these patients 
showed spontaneous Type I and occasional 
Type II and III hunger contractions (Fig. 5). 
Following the insulin injection there was an 
immediate suppression of hunger contractions 
lasting 14 to 1% hours and usually followed 
by a period of hypermotility. At the height of 
the hypoglycemic reaction, there was a sudden 
marked increase in the free acid. The average 
preoperative secretory response in 22 compar- 
able patients with duodenal ulcer is shown in 
Figure 7. 

Following surgery, 3 patients had a marked 
acid response to insulin hypoglycemia (Fig. 7) 
and are therefore classified as cases of incom- 
plete vagotomy. These patients also had either 
spontaneous or insulin induced hunger con- 
tractions postoperatively. 

The remainder of the patients had no acid 
response to insulin hypoglycemia and are con- 
sidered to be cases of complete vagotomy. 
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These patients had no spontaneous hunger 
contractions in the fundus of the stomach after 
16 to 22 hours of fasting, and no hunger con- 
tractions following insulin hypoglycemia (Fig. 
6). 

The ravenous hunger often produced by 
insulin hypoglycemia is present following com- 
plete vagotomy (13). 

In 9 cases an attempt was made to deter- 
mine gastric tone before and after complete 
vagus section. One to too cubic centimeters 
of air were placed in the balloon, and the intra- 
gastric pressure recorded from the manometer 
in centimeters of water. A series of readings 
was taken before and after vagotomy. The 
results were equivocal. 


7. The Pain Threshold to Electrical 
Stimulation 


Method: The procedure of Boyden and 
Rigler was used. A wire was threaded into a 
Rehfuss tube and attached to the metal olive. 
This served as the active electrode when placed 
in the stomach. An indifferent electrode was 
placed on the back or thigh. The electrodes 
were attached to a Harvard inductorium sup- 
plied by two dry cell batteries. 

Results: The minimum current necessary to 
produce sensation in the region of the stomach 
was noted in 7 patients before and after 
vagotomy. The results were equivocal. 


8. The Production of Pain by the Intro- 
duction of Acid into the Stomach 


Method: The procedure of Palmer was 
used; 200 cubic centimeters of 0.5 per cent 
hydrochloric acid was instilled into the stom- 
ach by means of a Levine tube. If no pain was 
produced, the test was repeated in % hour. 

Results: In 3 of 7 patients in whom tests 
were made the acid produced typical ulcer 
pain before surgery. In 1 of these pain was 
produced after complete vagotomy. This was 
in a patient with marginal ulcer. On the first 
and second postoperative day no pain was 
produced. On the third day, x-ray examina- 
tion revealed that the Levine tube had passed 
through the gastroenterostomy. The tube was 
pulled back into the stomach and the acid test 
repeated with the production of ulcer pain 
within 5 minutes. The other patients in whom 
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tests were made had duodenal ulcers, moder- 
ate to severe pyloric obstruction, and delayed 
gastric emptying. At surgery both a vagotomy 
and gastroenterostomy were performed. It is 
questionable whether the acid reached the 
ulcer after operation. 


DISCUSSION 


The secretory activity of the stomach may 
be divided into the period of interdigestive or 
continuous secretion and the digestive period 
of secretion. The latter consists of three 
phases; the cephalic, the gastric, and the 
intestinal (1, 15, 29). 

Gastric secretion during the interdigestive 
period may be due to either humoral or nerv- 
ous factors, or to both. Dragstedt has stressed 
the possibility that the hypersecretion of duo- 
denal ulcer is due to constant excessive activity 
of the gastric secretory fibers in the vagus 
nerves (8). The marked diminution of the 
night secretion and basal secretion following 
complete vagotomy indicates that the vagus is 
the most important factor contributing to gas- 
tric secretion during the interdigestive period. 
The secretion of acid during this period is not 
abolished by complete vagotomy, thus the 
vagus is not the only factor concerned. In 
addition, the lowering of night secretion and 
basal secretion may be due to a decreased 
responsiveness to circulating stimuli. 

The cephalic phase of gastric secretion is 
mediated entirely by the vagi. The gastric 
phase of secretion can be provoked by mechan- 
ical stimulation and secretagogues, and has 
been considered independent of the vagus. In 
view of the marked decrease in the secretory 
response to histamine and caffeine following 
complete vagotomy, it is apparent that the 
gastric phase of secretion is to some extent 
influenced by the vagus. 

A synergistic action of histamine and cholin- 
ergic drugs has been demonstrated (9, 24). 
Grossman has suggested that the responsive- 
ness of the gastric glands to all types of stimuli 
may be dependent upon the basal level of 
acetylcholine production in the stomach (12). 
This would explain the decreased action of 
secretagogues following complete vagotomy. 

It should be stressed that in our studies, the 
secretory response to chemical stimuli was 
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reduced in every patient in whom the insulin 
test indicated that vagotomy was complete. 
After incomplete vagotomy with gastroenter- 
ostomy, the response was often slightly de- 
creased. After incomplete vagotomy without 
gastroenterostomy the secretory response to 
chemical stimuli was essentially unchanged, 
being sometimes slightly decreased, and occa- 
sionally somewhat greater than the preopera- 
tive value. We feel that it is probable that the 
inconsistent results reported by other workers 
may be due to failure to distinguish between 
completely and incompletely vagotomized 
subjects. The excellent correlation which we 
have found to exist between a negative post- 
operative response to insulin (indicating com- 
plete vagotomy) and depression of the secre- 
tory response to histamine and caffeine con- 
stitutes strong confirmatory evidence of the 
reliability of the insulin test, when properly 
performed, as an indication of the complete- 
ness of vagotomy. 

The fact that complete vagotomy is fol- 
lowed by immediate relief of ulcer symptoms 
and apparent healing of the ulcer does not 
prove that excessive vagal activity is the cause 
of peptic ulcer. Both periods and all phases of 
gastric secretion are either partially or com- 
pletely dependent upon vagus function. Com- 
plete vagotomy interrupts a mechanism neces- 
sary for chronicity of peptic ulceration, al- 
though this mechanism may not be primarily 
disturbed. 

Eight patients were tested 3 to g months 
after vagotomy. In 7 of these there was no 
evidence of return of gastric function to the 
preoperative level. One patient showed a 
return of vagus function after 9 months as 
demonstrated by the insulin test. The response, 
in this case, to the other tests was similar to 
the immediate postoperative values. Vanzant 
reported in the dog a return of gastric acidity 
to near normal 2 years following vagotomy. 
The late effects of complete vagotomy on the 
gastric secretory and motor function in man 
are not yet certain. 

The determination of basal secretion is an 
excellent method for the study of the interdi- 
gestive period of gastric secretion. It is easier 
to determine the basal secretion than the night 
secretion and the results are equally accurate. 


In addition, the basal secretion serves as a 
control for the study of the action of stimu- 
lants or depressants on gastric secretion. 


CONCLUSIONS 


Following complete vagotomy there is a 
marked reduction of the night secretion and 
the basal secretion. The secretory response of 
the stomach to caffeine and histamine is greatly 
reduced. 

Insulin hypoglycemia produces an increase 
in gastric secretion and usually motility. This 
action is abolished by complete vagotomy. 
There are no spontaneous hunger contractions 
in the fundus of the stomach up to 9 months 
following complete vagotomy. 

The vagi are the sole mediator of the cephalic 
phase of gastric secretion. They are the most 
important factor concerned in the interdiges- 
tive period and a contributing factor in the 
gastric phase of secretion. Complete vagus 
section in some manner interrupts a mechanism 
necessary for chronicity of peptic ulceration. 
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CERVICAL CYTOLOGY: KEY TO DIAGNOSIS OF 
EARLY UTERINE CANCER 


HARRY OXORN, M.D., Montreal, Canada 


F all the research work which is 
being done in gynecology in gen- 
eral, and in cancer of the female 
genital tract in particular, there is 

little of such great importance, or of such 
paramount value to the practicing physician, 
as that work which is directed toward the 
study of the cells of the female genital organs. 
While the applications of this technique are 
many and varied, its most important function 
at the present time is concerned with the early 
diagnosis of pelvic malignant neoplastic ac- 
tivity. By the study of the cells contained in 
the secretions of the genital tract of the wom- 
an, an accurate indication of the growth 
activity of her organs can be obtained. The 
use of the vaginal and cervical cytology tests 
in the diagnosis of cancer of the pelvic organs 
has now been extended to every doctor who 
can use a speculum and has the facilities pro- 
vided by the government mails. It is now 
possible by the use of a specific technique to 
mail slides to specialized cytology centers 
where they are quickly stained, read, and the 
report sent out by way of the most rapid 
route. 

A few words concerning the basic principles 
of this method may be in order at this point (1). 
Most of the genital epithelium in the female 
arises from the muellerian ducts, and it pos- 
sesses the characteristic property of the muel- 
lerian tissue, namely that of desquamation. 
This means that the surface cells are slowly 
cast off and pass down through the tubes, 
corpus of the uterus, and cervix, and finally 
come to rest in the vaginal pool, where they 
are mixed with the secretions of the vagina 
itself. Thus we find in the vaginal pool a con- 
glomeration of cells from all parts of the 
female genital apparatus. Shields Warren 
quotes Dale Rex Coman who found that cells 
of carcinoma of the cervix could be separated 
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with less than one-sixth of the force required 
to separate normal epithelial cells of the cer- 
vix. This being the case, not only is cancer of 
the uterus an exfoliative lesion, but the des- 
quamation from these growths proceeds at a 
much faster rate than that from normal tissue. 
Cells detached from the surface of the tumor 
fall into the lumina of the uterus and vagina, 
where they become mixed with the desqua- 
mated cells of the normal epithelium (11). 
The process is a kind of natural curettage 
going on without interruption, and always 
providing fresh and easily obtainable material 
for study. 

If the above mentioned properties of the 
normal and malignant genital epithelium 
really exist, then the cancer cells should be 
identifiable in the vaginal secretions. That 
this 7s the case was proved conclusively by 
Papanicolaou, and papers covering this phase 
of his work were published in 1928 (12), 
1933 (13), 1943 (16), etc. This work was 
corroborated by Ayre in Montreal, and by 
Meigs and Graham working in Boston. Papa- 
nicolaou’s original technique (17) consists in 
drawing the secretions from the posterior 
fornix of the vagina into a pipette fitted with 
a rubber suction bulb. This secretion is then 
transferred to a clean glass slide, where it is 
spread evenly. The slide is then placed into 
an ether-alcohol mixture for fixation. After 
they are stained by a specialized method, 
mounted, and dried, the slides are ready for 
examination. 

During the course of his manifold investi- 
gations Ayre found that smears taken directly 
from the os of the cervix were a more efficient 
means of diagnosis than those taken from the 
vagina (1, 2). The reasons for this are logical 
and easy to understand. The majority of 
genital malignant conditions arise from the 
uterus, either the fundus or the cervix. There 
is at the cervical os a variable amount of 
thick, sticky mucus. Therefore a greater con- 
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centration of malignant cells will be found in 
this mucus than will be present in the vaginal 
pool. The cancer cells are, in this way, picked 
up before they are diluted by the not incon- 
siderable vaginal fluid. A second significant 
advantage of the cervical, as opposed to the 
vaginal smear, lies in the fact that the cells 
are aspirated directly from the squamocolum- 
nar junction of the cervix, the precise area 
where epidermoid carcinoma of the cervix 
has its origin. In this way not only the late, 
full blown cases of cancer are found, but the 
early lesions, which were being missed pre- 
viously, may now be detected while they are 
still in a curable stage. 

Some workers (9) agree that in some in- 
stances the cervical smear may be of greater 
value than the vaginal smear. They believe 
that such situations are few in number, and 
believe that in the cervical method one of the 
greatest assets of the vaginal technique is lost: 
namely, its simplicity. The cervical method 
requires the insertion of a speculum into the 
vagina before the smear can be taken, some- 
thing which is not done when the older vag- 
inal technique is employed. This, then, is 
the reason for the belief that the vaginal 
cytology smear is to be preferred to the cer- 
vical one. The validity of this line of reason- 
ing is open to serious doubt and question. We 
admit that the taking of the cervical smear 
involves the use of a slightly more detailed 
technique, but doubt that this is of any sig- 
nificance whatever. We are not interested, at 
this point, to stress the advantages of the 
cervical method from a cytological standpoint. 
Our reasons for preferring this technique are 
much more fundamental in character. To 
any physician who practices gynecology, 
either as a specialty or as a part of general 
practice, the insertion of a speculum should 
not constitute a problem. It is an extremely 
simple procedure which takes no longer than 
a couple of minutes; a small price to pay in 
order that the cervix may be subjected to 
careful scrutiny. Many articles are being 
written today about the delayed diagnosis of 
cancer of the cervix. Much blame is heaped 
on the members of our profession who treat 
abnormal vaginal bleeding and other female 
complaints without first doing a pelvic exami- 
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nation. I think we all agree that this is a 
pernicious practice which must be abolished. 
What competent gynecologist would dare dis- 
miss a possible cancer case from his office 
before he had done a complete pelvic examina- 
tion? And what woman may not be harboring 
an unsuspected cancer in her uterus? The 
cytology test is a wonderful diagnositic aid, 
but we must never allow ourselves to lean so 
heavily on a laboratory test that we neglect 
the clinical side of the picture. Hence we fail 
to see the logic in the belief that the cervical 
cytology test is inferior because it necessitates 
the use of a speculum with subsequent visuali- 
zation of the cervix. Rather this is a distinct 
advantage. If the cervical cytology test never 
accomplishes anything more than getting all 
practitioners to perform pelvic examinations 
(digital and visual) on each and every one of 
their female patients, then it will still have 
been responsible for a great forward step in 
the fight for early diagnosis of uterine cancer. 

The simplicity of the technique of taking 
the cytology smears is truly remarkable. The 
procedure must, however, be carefully and 
painstakingly carried out with full attention 
being given to detail. If this is not done, the 
slides will be of inferior quality, and the diag- 
nosis will be more difficult to make. A very 
short summary follows: 

The smear from the external os is taken with 
the aid of a bivalve vaginal speculum (Grave’s 
modification of Sims’ instrument) (3). The 
patient is placed in the lithotomy or dorsal 
position. No digital examination may be per- 
formed before the smears are taken. The 
patient should be advised against douching or 
other vaginal manipulations before coming to 
the office for the test. The speculum is in- 
serted in the usual manner, except that little, 
or preferably no lubricating material is used. 
The lubricant may interfere with the staining 
reactions. The cervix is then adequately ex- 
posed and careful visual examination is per- 
formed. A glass pipette, which must be clean 
and dry, is used to aspirate the secretions from 
the external os of the cervix. The secretion, 
including the mucus, where many significant 
cells are trapped, is transferred to one or two 
clean glass slides. The secretion is spread out 
as evenly as possible, and the slides, which 
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must never be allowed to dry, are quickly 
immersed in the fixing solution. This solution 
is made up of equal parts of ether and g5 per 
cent alcohol. The slides are left here for at 
least 1 hour, although they may remain in the 
fixer for as long as 2 weeks without undergoing 
any deterioration. After the slides are fixed 
they are removed from the fixing solution, and 
without being allowed to dry, they are stained 
by the method after Papanicolaou, washed in 
alcohol and xylol, and mounted in Canada 
balsam or similar substance. 

One important fact needs to be emphasized 
again and again. Accurate study and diagnosis 
of the cytology smears can be done only by an 
expert. Even gynecologists and pathologists 
have indicated their inability to interpret 
cytology tests without the essential prelimi- 
nary study of a large group of normal cases 
and positive cancer cases. Every doctor 
spends at least a year in training in pathology 
before attempting to interpret cancer from 
tissue biopsies. Cytology is equally exacting, 
and demands adequate training in cell study 
before experienced judgment may be devel- 
oped. It is unfortunate that men with training 
in neither pathology, cytology, nor laboratory 
techniques are attempting to do this work. 
The inevitable errors, caused by poor staining 
as well as inadequate interpretation, have 
resulted. The method has thus undeservedly 
fallen into disrepute in the minds of many 
doctors, and consequently many women are 
denied the benefits of this remarkable diag- 
nostic aid. 

The average practitioner may say: “Fine, 
the cytological diagnosis of early cancer may 
well be an important advance in medicine— 
but only for the expert cytologist and gyne- 
cologist. What I want to know is of what help 
can it be to me—far from any large medical 
center to which I can send my patients to 
have these tests performed?” These tests are 
for the benefit of every practicing physician, 
and we shall, in a few words, show how anyone 
can make this diagnostic method available to 
his patients. 

It will be obvious that every doctor cannot 
become an expert cytologist. Hence the pro- 
cedure of choice is to have in each province, 
state, or district, a central laboratory manned 


by a group of cytologists and technicians well 
trained in this work. The slides must not be 
allowed to dry, and the apparent difficulty in 
mailing the cumbersome jars filled with the 
ether-alcohol solution was soon recognized. 
It was a major obstacle. To obviate this dif- 
ficulty Ayre and Dakin have worked out a 
method by which the slides may be mailed 
almost any distance in a neat, compact, and 
simple fashion. A description of this important 
technique is now given. 


GLYCERINE MAILING TECHNIQUE OF 
AYRE AND DAKIN (5) 


After standing in the ether-alcohol fixer for 
1 hour, or more, the slides are removed from 
the solution. Without permitting them to 
dry, a large drop of glycerine is placed in the 
center of the secretion zone. A second, clean, 
slide is placed face to face with the smear, and 
the glycerine spreads out to cover the entire 
smear area, sealing it off completely. It must 
be noted that each unit is made up of two 
slides: (1) the slide with the smear on it, and 
(2) a clean slide acting as a cover slip. The 
slides are then placed in wooden or cardboard 
containers to prevent breakage, and are mailed 
to the cytology laboratory. Airmail is prefer- 
able. The slides may remain in the temporary 
glycerine mounting for 2 weeks if necessary, 
but the best results are obtained if this does 
not exceed 1 week. Once the slides arrive at 
their destination the glycerine is washed off, 
and the usual staining routine is carried out. 
Experimental study of both normal and can- 
cer cells have shown no deterioration of cellu- 
lar detail or staining qualities. 

We see, therefore, that the use of this diag- 
nostic test is not confined to the gynecological 
specialists in the large cities. Any doctor with 
the ability and interest to insert a speculum 
into the vagina of his patient can take the 
smears. The mailman brings the cytology 
laboratory to the physician’s front door. 

It was with considerable interest, and some 
dismay, that I noticed in an abstract of an 
article (10) on cytology the following as the 
final paragraph: “This method is not an office 
procedure; it should be interpreted by those 
trained in cytology, and in the smear method 
of making a diagnosis.”’ Unfortunately, any 
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one who is not familiar with the cytology 
smear technique might take this misleading 
statement literally. With the second part of 
this paragraph we agree heartily. It is an 
irrefutable fact that without the proper train- 
ing and experience these smears cannot be 
accurately studied and interpreted. The first 
sentence makes a positive statement with 
which we must disagree, and to which we must 
strongly object. Cytology is an office proce- 
dure. This is the cornerstone upon which the 
whole structure of the cytological method in 
cancer detection stands. Remove this and the 
collapse of the system is inevitable. One need 
not be an expert to take these smears. Once 
he has been shown the technique, any prac- 
titioner can use this method. He does not 
need specialized training because he is not 
required to stain and read these slides. Every 
physician makes wide use of the blood test. 
Yet how many really understand the diag- 
nostic technique or the serological basis of 
this procedure? We need and shall have more 
central laboratories to which the physicians 
can send their smears for staining and inter- 
pretation. It cannot be stressed too strongly 
that cytology is an office procedure which 
every doctor can and should use routinely. 
While the vaginal and cervical cytology 
smears, as obtained by the method of aspira- 
tion with a glass pipette, have given excellent 
results in diagnosing; cancer, it must be real- 
ized that this technique collects dead cells that 
have already been desquamated from the 
growth, and have been lying in the vagina or 
at the os for some time. Search has been made 
for a method to detect the earliest cellular 
changes in malignancy and the precancerous 
state. It has long been known that more 
cancer develops at the junction of the colum- 
nar epithelium of the cervix with the squamous 
lining of the portio than at any other single 
focal point of the uterus. Hence a technique 
which is aimed at the detection and study of 
the earliest malignant changes in the squam- 
ous cells must of necessity procure cells from 
this region. In April of 1947 Ayre published a 
paper (4) describing the development and use 
of the “spatula cytology technique.” Pre- 
vious methods consisted in the aspiration of 
cells which had already been desquamated. 


The spatula technique is a means of collecting 
the cells before their exfoliation. In this way 
younger cells are obtained, and earlier malig- 
nant changes can be recognized than was pos- 
sible by the use of the older methods. By 
using this new method of collection the cells 
are obtained while in a state of excellent pres- 
ervation, before they have become shrunken, 
or the clarity of their cellular detail obscured. 
Since every cancerous growth is characteris- 
tically friable, be it in the invasive or pre- 
invasive stage, large numbers of cells (cancer 
juice) (7) will be obtained when such tissue is 
gently scraped. In this way an excellent 
“surface biopsy” is obtained. 

In common with all cytology smear tech- 
niques, the spatula smear is easy to take, but 
proper interpretation requires their study by 
an expert cytologist, familiar through practice 
with the cell types scraped from this area. The 
first step in the routine cytology test concerns 
itself with the aspiration of the mucus and 
secretions from the external os, and their 
transference to the glass slides. Once this part 
of the test has been completed the spatula 
method comes into play. Use is made of a 
small specially formed wooden spatula to 
scrape the entire circumference of the squamo- 
columnar junction. It may be noted that the 
precise location of this juncture point varies as 
to whether or not an erosion is present. The 
spatula technique can be varied slightly to 
conform with the shape and condition of the 
cervix. The secretion obtained in this way is 
transferred to a glass slide, which is immedi- 
ately immersed in the ether-alcohol fixative. 
The staining is performed in the same way, be 
the cells gathered by the aspiration or the 
spatula method. 

By obtaining routine cytology smears on all 
patients regardless of their individual com- 
plaints, a new cytological picture, termed by 
Ayre the “precancer complex,” has been 
noted (1, 4). This group presents the follow- 
ing features: (1) anaplastic squamous cells 
showing considerable nuclear variability; (2) 
cornified cells whose nuclei are abnormally 
large; (3) multilobulation and splitting of the 
cell nucleus into several separate nuclei in the 
cornified and precornified cells; (4) abnormally 
high cornification counts. 








a i a et 


— 
= 


ct AOC OH A fH =O WM 


ano 


a 2& 











Ayre has come to recognize this picture as 
an indication that a precancerous condition is 
present. By this is meant nuclear change in 
the squamous cells at the squamocolumnar 
junction of a hyperplastic nature with no in- 
vasiveness. These lesions are definitely more 
than an erosion, and more than squamous 
metaplasia or epidermidization in an ero- 
sion, but they have not yet reached the stage 
of invasive cancer. This cytological picture 
has been found, and the presence of the lesion 
confirmed by careful biopsy, in patients who 
complain of nothing more than a whitish dis- 
charge, and whose cervices may show only a 
tiny circular reddened area about the os. Were 
cytology smears not taken on these women, 
the growths may not have come to light until 
a full-blown, far advanced cancer had devel- 
oped. Routine cytological examination of all 
females will undoubtedly reveal many early, 
unsuspected, and what is most important, 
curable cases of uterine cancer. 

It may be of interest at this point to mention 
some of the changes in the morphology of the 
cells which lead the trained observer to diag- 
nose the presence of malignancy. The size and 
form of the nucleus are most significant (14). 
In malignant cells the nucleus is abnormally 
large in proportion to the size of the cell and 
the amount of cytoplasm. It tends to grow 
far beyond the normal limits, and to acquire 
atypical forms. Its structure assumes a char- 
acteristic pattern with intensely stained gran- 
ules or small clumps of chromatin, and a dis- 
tinct network of filaments centering in the 
nucleoli. Actual mitoses are rarely seen. The 
nuclei show considerable variability. Often 
atypical fragmentation results in binucleate or 
multinucleate cells. The cytoplasm is usually 
basophilic. Abnormal vacuolization is a not 
uncommon finding. Grouping of these cells in 
clusters and crowding are points of diagnostic 
value. The cells may overlap to such an extent 
that it is not possible to focus them in one 
plane. One sometimes finds bizarre cells (17). 
These are more common in far advanced cases. 
Other elements which add to the picture, but 
are in themselves not diagnostic, may be men- 
tioned. These include blood cells, clumped 
leucocytes, histiocytes, and a high degree of 
cornification. 
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Most of the discussion up to this point has 
been centered on cancer of the cervix. Cancer 
of the endometrium can just as well be diag- 
nosed by the cytology method (9). Here the 
same problems are encountered but interpre- 
tation may be more difficult because there is 
often less difference between normal and ma- 
lignant endometrial cells. Hence the diagnosis 
of cancer of the fundus calls for more expert 
interpretation than does cervical carcinoma. 
That the diagnosis of endometrial cancer can 
be made with a high degree of accuracy has 
been proved over and over again by several 
workers (8, 14). The endometrial malignant 
cells do not show the high variability dis- 
played by the modified squamous epithelial 
cells found in cancer of the cervix. They are 
considerably smaller and their variations in 
form and size are limited. The most fre- 
quently found cell types have a cuboidal, co- 
lumnar, or spindle-like form, and appear 
singly or in dark staining clusters which can 
be spotted with the low power. The nuclei 
are hyperchromatic, enlarged, and show varia- 
tions in size and shape. Histiocytes are, as a 
rule, numerous and blood and pus cells are 
found as in the cervical lesions. It must be 
remembered that the endometrial cells seen 
in the cytology smear are desquamated cells, 
and in their journey from the uterine fundus 
may undergo shrinking or distortion. In cases 
of doubt the use of a cannula to obtain smears 
directly from the cavity of the uterus may be 
of considerable help in arriving at a diagnosis 
(15). 

It has been noted that the spatula cytology 
technique is selective in cases in which there is 
invasive and preinvasive cancer. There is also 
a method which is selective in cases of endo- 
cervical and endometrial carcinoma (14). The 
technique is essentially quite simple. Use is 
made of a special cannula to which an ordinary 
glass syringe is attached. The cannula is first 
inserted into the endocervical canal and the 
cells are aspirated into the syringe. These are 
blown onto a glass slide which is placed in the 
ether-alcohol solution. The cannula is then 
inserted directly into the uterine cavity and 
secretion from this region is obtained in the 
same way. The fixing and staining are carried 
on in the same fashion as for the vaginal and 
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cervical cytology smears. It is advisable that 
in cases in which many glandular cells are 
noted in the vaginal smears the endocervical 
and the endometrial smears be taken to rule 
in or out the presence of an endocervical or 
endometrial cancer. 

The following is a representative case of 
cancer of the body of the uterus which was 
discovered through routine cytological exam- 
ination: 

Mrs. C., white, widowed, 75 years of age, came to 
the gynecological out-patient clinic with the com- 
plaint of vaginal spotting for the past 2 years. She 
had consulted her family doctor several times and 
had been given some injections. Since the spotting 
persisted she was referred to the clinic. Physical 
examination revealed a fairly well nourished woman 
of stated age. Pelvic examination was essentially 
negative. The cervix was surprisingly clean and 
healthy in appearance. The vagina showed atrophic 
changes. No uterine enlargement was noted; she 
was permitted to go home. Routine cytology smears 
revealed the presence of many cells which were un- 
mistakably malignant and suggestive of a glandular 
type cancer. Repeat smears next morning confirmed 
the original impression. The patient was admitted 
the same day. A dilatation and curettage under 
anesthesia revealed that the uterus was slightly en- 
larged and was full of tissue that had the gross char- 
acteristics of cancerous material. Microscopic diag- 
nosis was “papillary adenocarcinoma.”’ 

There are many crude methods of estimat- 
ing the body estrogen level, but none perhaps 
is more simple nor more accurate than the 
cornification count in the cytology smears. 
Studies by Ayre (1) have revealed new evi- 
dence of abnormal endogenous estrogen in 
both benign and malignant uterine neoplasia. 
Patients who had gone through the menopause 
exhibited abnormally high cornification counts 
in the vaginal and cervical smears. Many of 
these patients were later shown to have pro- 
liferative, ‘“Swiss cheese’’ hyperplastic, or re- 
trogressively hyperplastic endometria. This 
again suggests that in castrates and post- 
menopausal women some organ other than the 
ovary (probably the adrenal cortex) takes 
over the production of some estrogenic sub- 
stances. In women and in female monkeys the 
estrogens manifest their presence in the va- 
ginal mucosa by cornification of the cells. This 
is accompanied by proliferation of the vaginal 
and cervical squamous epithelium. This 
growth change is related to the deposition of 


glycogen in the squamous cell which is medi- 
ated and controlled by the force of the estro- 
genic stimulus. The vaginal epithelium of the 
average postmenopausal female is made up 
largely of basal cells which contain no glyco- 
gen and cornification is absent. Under the 
influence of estrogen the deposition of glyco- 
gen may be brought about, and cornification 
of the squamous cells occurs, whether the 
patient be postclimacteric or following sur- 
gical castration. A practical use of this phase 
of the cytology smear is in follow-ups of post- 
menopausal women who are receiving estro- 
genic therapy. 

It may be noted in passing that the diag- 
nosis of cancer by cytological methods is in no 
way confined to malignancy of the female 
genital tract (17). Cancer of the prostate, 
bladder, and kidney has been diagnosed from 
malignant cells found in the urine. Cancer 
cells in sufficient number to make a diagnosis 
possible have been demonstrated in the spu- 
tum and pleural fluid of patients with cancer 
of the lung. In gastric cancer the malignant 
cells are found in the stomach washings. Much 
research remains to be done in these cancer 
types, but in uterine cancer the method has 
proved so reliable as to merit widespread ap- 
plication in cancer detection programs. 

A positive smear is not an indication for 
radical treatment. Confirmation by immedi- 
ate biopsy is mandatory. It means that cancer 
is present somewhere in the genital tract, and 
it is the duty of the patient’s medical attend- 
ants to rest not until the malignant lesion has 
been found and treated. 

We should like at this point to present two 
illustrative cases, which emphasize the value 
of cytology to the practicing physician. 


Mrs. D., aged 70 years, was brought in by her 
daughter for a routine check-up. She had no com- 
plaints. Routine cytology smears were positive. 
Biopsies of the cervix revealed the presence of a pre- 
invasive carcinoma. Had routine cervical cytology 
smears not been taken on this patient the lesion 
would not have been found until considerable 
growth and invasion had occurred. 

Mrs. J. was only 25 years old when she consulted 
her physician, complaining of loss of weight, loss of 
appetite, constipation, and leucorrhea. Cervical 
cytology smears were positive. The first biopsy was 
negative, but when the cervix had been amputated 
and serial sections cut, the cancer was found. 
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This case is illustrative of the fact that 
cancer does occur in young women, and that 
we should never omit careful investigation of 
a patient because she has not reached the so- 
called ‘‘cancer age.” 

These 2 cases, one in an elderly woman and 
one in a young woman, are adequate evidence 
of the accuracy of the cervical cytology smear 
technique in diagnosing early, preclinical, cur- 
able cancer. Serial sections were necessary in 
one case before the cancer was revealed, but if 
the cytology is positive and correctly inter- 
preted, cancer is there. The investigation 
must be continued until the lesion is found. 


DISADVANTAGES 

1. Specialized training is required in order 
to make an accurate interpretation (14). 

2. The test does not show the grade of 
malignancy, although it may occasionally give 
some hint as to the prognosis. 

3. It does not supply information as to the 
mitotic activity of the malignant cell, or its 
relationship to the adjoining tissue. 

4. The type and origin of the malignant 
cell are not always clear. 


ADVANTAGES 


1. The test is an unusually simple and pain- 
less “office test” (11). 

2. It is relatively rapid (1). It can be taken, 
stained, and reported in a morning. 

3. It is inexpensive. 

4. It can be repeated as often as necessary 
without any harm to the patient. Thus it is 
of great value in follow-ups of patients who 
have had irradiation treatment. 

5. No hospitalization is required. 

6. It permits diagnosis in relatively early 
stages, even before the appearance of clinical 
symptoms. It also reveals the presence of 
carcinoma 7” situ. 

7. The characteristic modifications of nuc- 
leus and cytoplasm of the cancer cells are more 
apparent in the smear, where the cells appear 
isolated, than in tissue sections where they 
are in a crowded state. 

8. It is of tremendous value in the screening 
of large numbers of patients (9). 

g. It is reliable in the hands of experienced 
men. 


10. It does not conflict in any way with the 
established methods of pathologic diagnosis 
such as biopsy or curettage (14). On the con- 
trary it is a most valuable complement to 
them. 

11. In the control of the menopause the 
cytological test has a significant rdle to play, 
giving immediate indication when irregular 
bleeding may be benign, and when dangerous. 

We have described the two main cytology 
smear methods used in gynecology today. The 
older vaginal method was first described by 
Papanicolaou in New York City. The cervical 
modifications were added by Ayre working in 
Montreal. The vaginal technique has the ad- 
vantage of simplicity in the taking of the 
smear. The cervical method, which necessi- 
tates the use of a speculum, carries with it the 
advantages of more rapid interpretation of 
each slide as well as greater accuracy. 

It is true that the cervical smear takes a 
little longer time in that a speculum must first 
be inserted into the vagina. We feel that this 
“disadvantage,” if it can be so called, is out- 
weighed by the fact that a visual examination 
of the cervix may be done each time smears 
are taken; and visual examination is, after all, 
an essential part of every pelvic examination. 

The vaginal smear is taken from the pool in 
the posterior fornix. The cancer cells, if there 
are any, are mixed with the normal desqua- 
mated cells of the vagina, the vaginal fluid, 
and the debris. Thus the secretion from the 
fundus and cervix, of which the malignant 
cells are a part, is diluted by the vaginal fluid. 
The cancer cells are separated from each other, 
and appear in the vaginal smear as single cells. 
Not only are the single malignant cells difficult 
to spot, but the considerable debris from the 
vagina tends to obscure the telltale cells. 
These factors often make it difficult to find 
the cancer cells, and cause the interpretation 
of a single slide to be a long and arduous task. 

The cervical smears, on the other hand, be 
they aspirated from the os of the cervix, or 
scraped off with a wooden spatula, are ob- 
tained before the secretion from the uterus and 
cervix reaches the vagina. This leads to two 
important results: (1) secretion is undiluted, 
the cancer cells appearing not singly, but in 
groups. (2) The obscuring effect of the vaginal 
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debris is eliminated. Since it is much easier to 
spot groups of cells than it is to find lone cells, 
interpretation of the cervical smears is easier 
and can be done more rapidly. 

A further point must be considered. Since 
the majority of genital malignant lesions in 
the female arise from the uterus, be it corpus 
or cervix, it is logical to assume, and it has 
been proved, that the cervical method is more 
accurate than the vaginal one for the smear is 
taken from the squamocolumnar junction 
where most cancers of the cervix begin. Com- 
parative smears from the same patient (with 
cancer of the cervix) show many more malig- 
nant cells in the cervical smears than were 
found in the vaginal slides. 

We have briefly outlined a few of the rea- 
sons upon which we base our belief that the 
cervical cytology method is superior to the 
vaginal technique. It is a very simple matter, 
when doing the test to take three smears: (1) 
Aspirate the mucus from the os using the usu- 
al standard pipette. (2) Scrape the squamo- 
columnar junction gently with the wooden 
spatula. (3) Take a vaginal smear using the 
original method. We feel that those physi- 
cians who follow this routine will be convinced 
by their findings in cancer cases of the superi- 
ority of the cervical cytology technique. 

I doubt that a paper on cancer of the uterus 
has been written in which the author does not 
bewail the situation, in which most cancers of 
the cervix are seen by the physician at an ad- 
vanced stage when treatment is of small help; 
if we could get these patients at an early stage 
of the disease cures could be effected; what we 
need is some way of diagnosing this dread dis- 
ease before it has grown into the ulcerating 
mass which, sooner or later, causes a hemor- 
rhage that brings a terrified and often exsan- 
guinated woman to the doctor’s office. The 
vaginal tests and the superior cervical cytolo- 
gy tests do fill this diagnostic void. Every 
physician should learn to take the smears 
properly and should make their use an inte- 
gral part of his diagnostic armamentarium. 

Late tuberculosis is difficult to treat with 
much success while early tuberculosis is most 
amenable to treatment. The hope of the in- 
ternist who years ago was continually faced 
with cases of young people dying of tubercu- 
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losis was that some method might be discov- 
ered whereby this dread disease could be dis- 
covered before those afflicted had reached the 
incurable stage. Routine x-ray examination 
of the lungs of healthy persons has provided 
part of the solution. It must be remembered 
that a person with early, but diagnosable tu- 
berculosis, like the woman with very early 
cancer of the cervix, is to all intents and pur- 
poses a healthy individual. No man or wom- 
an who feels well consults a physician. The 
disease is allowed to progress before medical 
aid is sought. The chest survey technique has 
obviated this difficulty. Since healthy people 
are examined, it is obvious that many early 
cases will be found. 

Were it not for the marvelous discovery of 
the Wassermann test for syphilis, we should 
see many more far advanced cases of general- 
ized and neurosyphilis than we do. Today the 
“blood test” is a simple routine measure of 
protection which every enlightened doctor 
performs as a routine part of his examination, 
and which every intelligent patient both ac- 
cepts and expects. 

We feel that the cervical cytology test pre- 
sents a fair analogy. In order to pick up cases 
of early cancer we must search for them among 
“healthy” women. We must strive toward 
that ideal state in which every woman will 
have a periodic check-up once or twice a year, 
with the cytology test playing the important 
role which it so truly merits. It must be ob- 
vious that if this routine were followed by ev- 
ery woman and every physician, many early, 
asymptomatic and unsuspected cases of can- 
cer of the cervix would be brought to light at 
a stage where successful treatment could be 
provided. In this way the mortality from can- 
cer of the uterus, which on this continent ac- 
counts for well over 20,000 deaths yearly, can 
be, should be, and shall be lowered. 


SUMMARY AND CONCLUSIONS 


A discussion is presented of the basic prin- 
ciples of the cytology tests and their applica- 
tion in the early diagnosis of cancer of the 
uterus. 

The vaginal aspiration, the cervical aspir- 
ation, and the cervical spatula techniques are 
described, and their relative merits discussed. 
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It is believed that the cervical spatula test 
is the most efficient in the diagnosis of very 
early cervical cancer. 

Emphasis is placed upon the importance of 
having a central laboratory in each district 
where expert study of these smears may be 
made. 

A simple and efficient mailing technique is 
described. 

Great stress is placed upon the fact that 
these smears can be taken by every practi- 
tioner in his office. This combined with the 
mailing technique makes it possible for every 
doctor and every patient to reap the benefits 
of this modern diagnostic procedure. 

A “precancer’”’ complex is noted. 

Some diagnostic features of smears in cases 
of malignant disease are described. 

Cancer of the uterine fundus as well as can- 
cer of the cervix can be diagnosed accurately 
by the cytology method. 

These smears provide a reasonably accurate 
measure of endogenous body estrogen at any 
one time. 

The advantages and disadvantages of the 
tests are presented. 


wn 


It is concluded that the use of routine peri- 
odic check-ups with cytology tests at each vis- 
it will do much to lower the present high mor- 
tality rate from uterine cancer. 
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ACUTE NON-CLOSTRIDIAL CREPITANT CELLULITIS 


W. A. ALTEMEIER, M.D., F.A.C.S., and W. R. CULBERTSON, M.D., Cincinnati, Ohio 


CUTE non-clostridial crepitant cellulitis 
is an infrequent clinical entity char- 
acterized by a rapidly spreading, em- 
physematous infection involving the 

skin and epifascial subcutaneous tissues ac- 
companied by severe toxemia. Five cases in 
which adequate cultures showed no clostridia 
have been reported. Marwedel and Webhrsig 
reported 2 cases in 1915 which they attributed 
to the anaerobic streptococcus. In 1936, Howe 
reported another case following an appendec- 
tomy in which the crepitation extended to the 
neck, thigh, and suprapubic area. Although it 
was considered to be a case of gas gangrene 
and was treated with polyvalent antitoxin, re- 
peated cultures revealed no clostridia. Also in 
1936, Meleney (7) reported the fourth exam- 
ple in which extensive gas formation was de- 
monstrated clinically and by roentgenogram. 
His cultures revealed the presence only of the 
aerobic hemolytic streptococcus, Escherichia 
coli, and nonhemolytic anaerobic streptococ- 
cus. Terrell in 1940 reported the fifth case in 
which extensive crepitant cellulitis of lower 
abdomen, inguinal region, and thigh originated 
from a perirectal abscess. Bacteriological 
studies showed anaerobic streptococcus and 
Ischerichia coli the only bacteria present. 

Associated with cellulitis, crepitation may 
be caused by several factors which are out- 
lined as follows: 
I. Extrinsic factors 

A. Physical introduction of air by 

1. Severe trauma 

2. Improper irrigation of wounds 

3. Injuries of respiratory organs 

B. Chemical generation of gas 
II. Intrinsic factors 
A. Infection by aerogenic bacteria 
1. Clostridial bacteria 
2. Other bacteria 
The infected wound may possess gas intro- 
duced extrinsically by physical means such as 
From the Department of Surgery, College of Medicine of the 
University of Cincinnati and the Cincinnati General Hospital. 
Presented in the Forum on Fundamental Surgical Problems, be- 
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severe trauma, improper irrigation of wounds, 
and injuries involving respiratory organs, or 
by chemical generation of gas by such agents 
as hydrogen peroxide. 

Rubenstein, Tabershaw, and Daniels re- 
ported 3 cases with areas of subcutaneous 
crepitation about lacerations of the hand in 
patients who had handled an alloy containing 
go per cent of finely powdered magnesium. 
Schreus reported a series of 15 patients who 
developed crepitant and aseptic necrosis of 
muscle a few hours after the accidental injec- 
tion of benzine thought to be typhoid vaccine. 

Gas may be produced within the tissues by 
various aerogenic bacteria, the most frequent 
of which are the clostridia. Clostridial crepi- 
tant cellulitis characteristically occurs in the 
subcutaneous or retroperitoneal tissues and is 
also known as anaerobic cellulitis (4). Aero- 
genic bacteria other than the clostridia may 
also produce gas in subcutaneous tissues. 
These include 3 main groups: the coliform 
bacteria, particularly Escherichia coli and 
Aerobacter aerogenes; the anaerobic strepto- 
cocci; and various anaerobic gram negative 
bacilli of the Bacteroides group. 


MATERIAL AND METHODS OF TREATMENT 


The small number of recorded cases and the 
confusion arising from the available clinical 
material concerning acute non-clostridial crep- 
itant cellulitis have instigated this report. Of 
12 proved cases which we have studied during 
the past 11 years, 3 patients were seen at the 


TABLE I 
Case No. Age years Origin 
I 30 Perirectal abscess 
2 47 Abdominoperineal wound 
3 48 Undetermined point in perineum 
4 55 Peritonsillar abscess 
5 59 Furuncle of thigh 
6 49 Injury of right leg 
7 37 Callus of foot 
8 55 Thoracotomy 
9 25 Injury to vulva 
10 43 Appendectomy wound 
II 55 Traumatic amputation of hip 
12 58 Hernioplasty wound 
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TABLE II 
Case No Maximum | Maximum]  yyayimum extent of cellulitis 
™ **" | temperature w.b.c. cat ‘ 
I 107 12,600 Perineum, scrotum, inguinal] area, 
flank 
2 103 | Perineum, scrotum, inguinal area, 
| lower abdominal] wal] 
3 101.6 17,800 | Perineum, scrotum 
4 107.4 22,500 | Deep fascial planes of neck and 
| mediastinum 
5 | 103 | 6,200 | Entire medial aspect of thigh 
: ; & 
6 | 104 | 47,000 Lower leg 
| : - mig ane wen 
7 102.8 22,100 | Lower leg and foot 
8 104 | 25,800 | Thoracic wall 
. as ae FP ‘ ee ER 
9 | 105 | 48,000 Vulva, abdominal wall, and right 
| flank 
} : aol eee 7 am 
10 103.4 15,300 | Abdominal wall and right flank 
II 103 | 21,000 | Buttock, hip, abdominal wall 
12 | 103.4 | 17,300 | Inguinal area, abdominal wall, 
| | | flank 





Henry Ford Hospital and the remaining 9 at 
Cincinnati Hospitals. The lesion originated 
in the perineum in 4 instances, the lower ex- 
tremity in 3, the inguinal and lower abdominal 
regions in 2, and the hip, the thoracic wall, 
and the neck in 1 each (Table I). 

In 8 patients, the infection complicated op- 
erative or accidental wounds. The areas in- 
volved in g patients were those easily contam- 
inated by fecal, urinary, or respiratory tract 
discharged. In 7 instances, the patients were 
colored. The highest temperature was 107.4 
degrees F. and the lowest 101.6 degrees F., 
with an average of 104 degrees. The white 
blood count varied between 6,200 and 48,000 
with an average of 23,230 and a relative poly- 
morphonuclear leucocytosis. 

The youngest patient was 25 years of age 
and the oldest 59, the average being 45 years. 
Nine were males and 3 were females. Bacteri- 
ological studies showed the bacterial flora to be 
mixed in all cases, the average number of 
bacteria per case being 4.3. The incidence of 
the various aerobic and anaerobic bacteria is 
shown in Table III. 

Among the aerobic organisms, the nonhe- 
molytic streptococcus and Escherichia coli 
were most frequently present, while of the an- 
aerobic bacteria, the Bacillus melaninogenicum 
and the anaerobic streptococcus were most fre- 
quent. 
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TABLE III 
I. Aerobic r/2/3/4/5 6}7 8} 9/10 '11\12 


A. Coliform bacteria 
1. Escherichia coli 
2. Bacillus proteus 
3. Alcaligenes fecalis 
‘ Escherichia sendai ae a 
B. Pyowenic cocci : - 
1. Nonhemolytic streptococcus 
2. Unidentified streptococcus 
‘ Streptococcus viridans 
4. Hemolytic Staphylococcus | | 
aureus | | | 
5 Staphylococcus albus Bi + | 
6. Micrococci - _ ‘ | 
Cc Bacillus pseudodiphtheriae 
II. Anaerobic : nent @) | | 
A. Cocci + 
: I. Nonhemolytic streptococcus 
2. Nonhemolytic staphylo- 
coccus 
3. Unidentified 
B. ‘Bacteroides 
me Bacillus melaninamenis aay 
2. Bacillus thetoides “a 
3. Bacillus fragilis == | |-+| | | [| 
4. Unidentified mg * +1 {| 
Cc. Non-eporulating bacilli if 
I. Bacillus pseudodiphtheriae ; 


*: Unidentified +] 





The treatment consisted primarily of early 
and radical incisions of the skin and subcu- 
taneous tissue to points beyond the further- 
most limits of the infection. Chemotherapy 
was used as an adjunct to surgery ing patients, 
5 of whom were treated systemically with both 
penicillin and sulfadiazine, 3 with one of the 
sulfonamides, and 1 with streptomycin. Post- 
operatively, zinc peroxide was applied to the 
diseased tissues as a creamy suspension in 
water or a stable ointment described by Reid 
and Altemeier (9) in the 8 later cases, while 
Dakin’s or dichloramine T solutions were used 
in the 4 earlier cases. 

The following case reports are given as ex- 
amples of the nature of the condition as well 
as the course of acute, non-clostridial, crepit- 
ant cellulitis. 
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Case 7. N. H., a 37 year old negro male who was 
a known diabetic, was admitted on February 28, 
1944 with a history of an infected callus on the lat- 
eral aspect of the right foot of 1 week’s duration. 
After the callus had been excised 7 days before ad- 
mission, the wound became painful, swollen, and 
markedly tender. Examination revealed an acutely 
ill adult negro male whose temperature was 102.6 de- 
grees F., pulse 96, and respirations 26. There was a 
deep ulcer of the lateral aspect of the right foot which 
exuded foul-smelling pus, and the entire foot and 
lower one-third of the leg showed marked edema and 
redness. Lymphangiitic streaks were easily visible to 
a point above the knee. His white blood count was 
22,150 cells per cubic millimeter, red blood count 
3.03 million, and hemoglobin 13.0 grams. 

On the day after admission, incision and drainage 
of the involved area was done, and a large amount 
of gas was found in the grayish black subcutaneous 
tissues about the ulcer (Fig. 1). Postoperatively, the 
wounds were irrigated with Dakin’s solution every 
3 hours and the patient was given penicillin and sul- 
fadiazine systemically. Smears made of the pus 
showed numerous streptococci but no bacillus and 
cultures revealed the presence of aerobic nonhemo- 
lytic Staphylococcus albus, Streptococcus viridans, 
Bacillus pseudodiphtheriae, and Escherichia sendai 
as well as the anaerobic Bacillus melaninogenicum 
and staphylococcus. Two days after operation the 
crepitation had extended 6 to 8 inches above the 
malleoli (Fig. 2) and that the signs of toxemia had in- 
creased. Believing the infection to be an uncon- 
trolled gas gangrene, his surgeon did a guillotine 
amputation at the level of the midthigh on March 3, 
1944. Examination of the amputated leg showed the 
subcutaneous tissues to be edematous, grayish black 
in color, and crepitant up to the knee, but the mus- 
cles were not involved. Cultures of the pus showed 
the same organisms as before except the anaerobic 
staphylococcus. Immediate and striking improve- 
ment occurred following operation. 

CasE o. R. J.,a 25 year old colored female, was ad- 
mitted to the hospital on January 18, 1945 with pain- 
ful swelling of her right labia and a history of having 
fallen astraddle a fence 3 days previously. Two days 
before admission, she began to have a dull aching 
pain in the right lower quadrant, but there were no 
other symptoms suggestive of intestinal or genito- 
urinary tract injury. 

Examination showed an acutely ill and toxic col- 
ored adult female whose temperature was 104 degrees 
F., pulse 120, and respirations 28. There was ex- 
treme tenderness over an area extending from the 
right labia to the level of the anterior superior iliac 
spine. The right labia was markedly swollen, red, 
and painful. Bilateral adnexal tenderness was also 
elicited on pelvic examination. The white blood 
count was 43,800, hemoglobin 13 grams, and urinaly- 
sis essentially normal. 

A diagnosis of acute cellulitis was made and con- 
servative therapy with massive hot compresses and 
sulfadiazine grams 1 every 4 hours was started. 


Within 24 hours the tenderness and induration 
spread rapidly to involve the entire right side of the 
abdominal wall and flank extending both anteriorly 
and posteriorly to the midline. At this time crepita- 
tion was present. She was given 200,000 units of 
penicillin parenterally in the next 12 hours, followed 
by 15,000 units every 3 hours. No further extension 
of the infection occurred, but her temperature and 
pulse rate remained high (Fig. 3). A draining sinus 
developed in the right labium minus on the second 
hospital day. Although there was no extension of 
the process there was also no definite recession. On 
the goth hospital day, an extensive curved incision 
was made through the skin, and subcutaneous tis- 
sues, including Scarpa’s fascia from the region of the 
12th dorsal vertebra posteriorly to the symphysis pu- 
bis anteriorly. The wound was irrigated with saline, 
packed with gauze and a dressing applied, incorporat- 
ing tubes for irrigation with Dakin’s solution. Fol- 
lowing operation, improvement in her condition was 
rapid (Fig. 3). Culture of the wound showed non- 
hemolytic streptococcus, Micrococcus flavus, and 
Bacteroides melaninogenicum. Blood cultures were 
repeatedly negative. The dose of penicillin was re- 
duced to 10,000 units every 3 hours 3 days after op- 
eration and was discontinued 7 days after operation. 
On February 28, 1945, a split thickness skin graft of 
the postage-stamp type was done successfully and 
she was discharged on April 19, 1945 after 91 days 
of hospitalization. 

CasE 10. E. H., a white male of 43 years of age, 
was admitted to the hospital on March 12, 1945 with 
a history of right lower quadrant abdominal pain and 
tenderness of 2 days’ duration which was. preceded 
by periumbilical pain and followed by nausea. Ex- 
amination was essentially negative except for tender- 
ness, rebound tenderness, and moderate spasm in the 
right lower quadrant. His temperature was 102 de- 
grees F. and his pulse 100. An appendectomy was 
done on March 20, 1945 through a McBurney in- 
cision by another surgeon. On the second postopera- 
tive day, his temperature rose sharply to 103.4 degrees 
F. ard it was noted that the wound showed signs of 
infection. Penicillin in small doses of 10,000 units 
every 3 hours had been given intramuscularly during 
the preoperative and postoperative period. Five 
grams of sodium sulfadiazine were given intraven- 
ously on the second postoperative day, and the 
wound was reopened for drainage. The patient also 
developed a marked ileus which was treated by con- 
tinuous gastric suction. Supportive therapy with in- 
travenous infusions of physiological saline and 5 per 
cent glucose in water solutions were given, but the 
infection of the abdominal wall extended rapidly and 
his condition grew considerably worse. 

When seen in consultation on March 26, 1945, he 
was found to be desperately ill, markedly dehy- 
drated, and moderately distended. His temperature 
was 1o1 degrees F., pulse 100, and respirations 30. 
The appendectomy wound was obviously infected. 
An area of crepitant cellulitis surrounded the wound 
and extended inferiorly to a point just below Pou- 
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Fig. 1. Illustrating the grayish black discoloration of the 
involved subcutaneous tissues in Case 7. Cultures revealed 
a mixed bacterial flora including the Bacillus melaninogeni- 
cum and anaerobic staphylococcus. 


part’s ligament, medially to the midline, and laterally 
into the flank, and superiorly to the lower limits of 
the axillary region. This obviously represented an 
extension beneath Scarpa’s fascia. The overlying 
skin was intact and showed exquisite tenderness, ery- 
thema, and edema. The white blood count was 
15,300 cells per cubic millimeter with 95 per cent 
polymorphonuclear leucocytes, and the red blood 
count was 3,200,000. Urinalysis was essentially nor- 
mal. Cultures taken of the necrotic slough showed 
the presence of the nonhemolytic streptococcus, Es- 
cherichia coli, Bacillus melaninogenicum, and the 
anaerobic streptococcus. A diagnosis of acute non- 
clostridial crepitant cellulitis of the abdominal wall 
was made and radical incision and drainage of the 
cellulitic area was done after preliminary preparation 
of the patient by adequate hydration and transfusion 
of blood. The subcutaneous tissues were found to be 
grayish black in color and crepitant, containing a 
thin malodorous discharge. The operative wound 
was dressed with topical applications of zinc peroxide 
ointment covered by layers of moist absorbent cot- 
ton and vaseline gauze. In addition, continuous gas- 
tric suction, interval doses of prostigmine, and injec- 
tions of 20,000 units of penicillin intramuscularly 
every 3 hours were used. Supportive therapy was 
continued postoperatively and the appearance of the 
wound rapidly improved under daily dressings with 
zinc peroxide ointment. During his hospital stay, he 
received 5,000 cubic centimeters of whole blood by 
transfusion. He was discharged on May 17, 1945 
with his wound almost healed. 

CasE 12. R. B., a 58 year old white male, was ad- 
mitted on May 19, 1946 for operative repair of a 
strangulated recurrent left inguinal hernia. This 
was associated with cramping abdominal pain, vom- 
iting, and constipation. Previously he had had a bi- 
lateral hernioplasty in 1925, a right hernioplasty in 
1930, and a left hernioplasty in 1933. 

Examination revealed a middle aged white male 
who appeared to be acutely ill and in distress. His 





Fig. 2. Roentgenugrain uenivuscradug gas in subcutan 
eous tissues of right lower leg in Case 7. 


temperature was 98.2 degrees F., pulse 96, and res- 
pirations 22. Other findings were within normal lim- 
its except for bilateral inguinal scars and a firm 
tender mass measuring 5 by 1o centimeters over the 
medial third of the left inguinal ligament. Peristalsis 
was hyperactive. The white blood count was 8,600, 
hemoglobin was 11.5 grams and urinalysis essentially 
normal. Roentgenograms of the abdomen indicated 
small bowel obstruction. 

A diagnosis of strangulated femoral hernia was 
made and operation on the day of admission revealed 
a small Richter’s hernia which was strangulated in a 
femoral sac. The bowel was markedly cyanotic but 
viable. Twelve hours after hernioplasty, his temper- 
ature rose to 100.4 degrees F. The wound became 
markedly tender and subcutaneous crepitation was 
noted at the superior angle. On May 23, 1946, the 
operative wound was reopened, and radical incision 
and drainage of the surrounding cellulitic area was 
done. The skin was undermined throughout the full 
extent of the infection and the incision carried into 
the adjacent normal tissues. The subcutaneous fat 
over the left abdominal wall was found to be grossly 
infected, gray, malodorous, and necrotic to the level 
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Case Number 9 


Diagnosis: Acute Crepitant Cellulitis ef Perineum, January 18, 1945 


Abdominal Wall, and Flank. 


Date of beginning chart: 
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of the roth rib superiorly, to the symphysis and um- 
bilicus medially, to the inguinal ligament inferiorly, 
and to a point 5 centimeters beyond the anterior su- 
perior spine laterally (Fig. 4). Dressings incorporat- 
ing zinc peroxide ointment were applied to the 
wounds and streptomycin in doses of 200 milligrams 
every 3 hours was given intramuscularly for 9 days 
followed by 100 milligrams every 3 hours for 10 days. 
The infection subsided and the granulating wound 
assumed a healthy appearance within 14 days. 
Thiersh grafts were successfully applied to the gran- 
ulating wounds on June 14, 1946 and on June 28, 
1946, following which complete healing promptly 
occurred. 
RESULTS OF TREATMENT 

Of the 12 cases which were studied, the in- 
fectious process was completely arrested by 
treatment in all but 1 in which the infection 
spread rapidly from the neck into all 3 media- 
stinal compartments to produce a fatal media- 
stinitis before penicillin was available. In an- 
other diabetic patient in whom the infection 
obviously had been brought under control, 
death occurred as a result of a coincidental 
cerebral accident, 24 days after the onset of 
the disease. 

The period of morbidity associated with 
this infection was prolonged, the average hos- 
pital stay being 68.5 days. After control of 
the acute infection, which usually required 7 
to 21 days, a further period of disability was 
required for various plastic procedures and 
complete healing. 


Showing the clinical course and response to adequate treatment in Case 9. 


In Case 9, an attempt was made to evaluate 
primarily the effect of systemic chemotherapy. 
Although further extension of the cellulitis 
was prevented, the continuing infection and 
toxemia necessitated incision and drainage. 
There was no significant difference noted in 
the clinical course of the 3 earlier patients 
treated without modern chemotherapy and 
the 9 later patients. This emphasized the 
importance of adequate surgery. 

The daily application of zinc peroxide cream 
or ointment (g) to the operative wounds in 8 
cases seemed to be a very effective aid in the 
local treatment. In 1 case, a severe toxemia 
associated with the infection could not be con- 
trolled until dressings with zinc peroxide oint- 
ment were started. 

The wounds resulting from surgical treat- 
ment were so extensive that secondary plastic 
procedures were necessary in g of the patients. 


ANALYSIS 


Although 12 cases of acute non-clostridial 
crepitant cellulitis are too few from which to 
draw many conclusions, the small number of 
previously reported cases and the meager 
amount of recorded clinical information war- 
rants their careful analysis. The lesion charac- 
teristically was a rapidly spreading, necrotiz- 
ing infection of the skin and epifascial connec- 
tive tissues of the perineum, abdominal wall, 
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buttocks, hip, thorax, or neck, which are easily 
contaminated by discharges from the intestinal, 
genitourinary, or respiratory tracts. The in- 
fection usually developed when invasion of the 
subcutaneous tissues occurred either primarily 
from contamination of an operative or acci- 
dental wound or secondarily from pre-existing 
localized infection. The process extended 
rapidly and superficially over wide areas of 
the body, usually without involvement of the 
structures beneath the deep fascia. Since the 
process arose so frequently in the perineum, 
the route of spread was by direct extension 
beneath Scarpa’s fascia into the inguinal re- 
gion, abdominal wall, and flank. The presence 
of areas of pre-existing necrosis or foreign 
bodies seemed to favor its development and 
spread. 

The essential pathology was a wet inflam- 
mation of the subcutaneous tissues which pro- 
gressed to necrosis with crepitation within 2 to 
5 days after the onset. In those cases in which 
Bacillus melaninogenicum was found, the sub- 
cutaneous tissues usually presented a grayish 
black color. Thrombosis of the nutrient ves- 
sels of the skin was a prominent finding histo- 
logically. 

No single type of etiological agent was con- 
sistently present, and several groups of bac- 
teria seemed to be capable of producing this 
lesion. The various types of organisms sug- 
gested that a symbiotic or synergistic relation- 
ship is active in the process. The non-clostri- 
dial bacteria which apparently were capable 
of causing the infection under certain condi- 
tions included some strains of the coliform 
group, particularly Escherichia coli, the an- 
aerobic gram negative bacilli of the bacter- 
oides group such as Bacillus melaninogenicum 
and Bacillus thetoides, and the anaerobic 
streptococcus. In other cases which were simi- 
lar clinically, cultures revealed the same mixed 
type of flora in addition to Clostridium welchii 
or one of the other clostridia. These were not 
included in this report, although it seemed 
doubtful that the clostridia contributed to the 
severity of the process. It has been impossible 
to prove by animal experimentation that the 
anaerobic streptococcus or Bacillus melanino- 
genicum are the causal bacteria since they 
have been uniformly avirulent for experimen- 





Fig. 4. Illustrating the area involved by subcutaneous 
necrotic infection and the extent of the surgical incision 
used in Case 12. 


tal animals in our experience. However, there 
is strong presumptive evidence that these 
organisms are virulent for human beings (1). 
The fact that some members of the coliform 
and bacteroides groups are pathogenic and 
gas-producing in experimental animals, how- 
ever, has been established and there is experi- 
mental evidence of marked synergistic activity 
of groups of intestinal bacteria (2, 3, 8). 

The first symptom was pain, which usually 
persisted or developed in and about the 
wound. Within 24 hours there was an eleva- 
tion of temperature to ror to 104 degrees F. 
with a corresponding increase in the pulse and 
respiratory rates. The pain preceded by 1 to 
3 days any obvious swelling or erythema of the 
overlying skin. As the cutaneous swelling pro- 
gressed, the pain increased, exquisite tender- 
ness to the slightest touch developed, and 
crepitation became perceptible. Early in the 
infection the patient’s general condition fre- 
quently appeared to be good, but as the lesion 
extended, marked evidence of toxemia became - 
evident with dehydration, temperatures as 
high as 105 to 107 degrees F., a weak and 
thready pulse, and prostration. The white 
blood count increased and in 1 instance it 
reached 48,000. An anemia with falling red 
blood count and hemoglobin level usually ne- 
cessitated frequent blood transfusions. In 
those infections arising in the perineum, dysu- 
ria, and even retention were prominent symp- 
toms. 
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The clinical course was characterized by the 
rapidity of extention of the process, almost 
one-hali of the wall of the torso being involved 
within 4 to 5 days in some instances. Death 
occurred in 1 case on the 11th day of illness 
when treatment failed to check the disease. 

Early diagnosis, essential for most effective 
treatment, was based on the history and clini- 
cal findings. The prognosis was excellent in 
the patients treated promptly and adequately. 
Since delay in diagnosis permitted further 
spread of the infection and increased the 
duration of morbidity, early investigation 
of wounds in questionable cases is obvious. 
Roentgenograms for soft tissue detail have 
aided somewhat in the recognition of gas and 
in determining the limits of spread in areas not 
accessible to digital examination. 

The principle method of treatment for this 
condition was early and adequate surgery 
consisting of radical decompression of the in- 
volved area by long and wide incisions through 
the skin and subcutaneous tissues down to the 
superficial layer of the deep fascia and periph- 
erally into healthy tissue beyond the further- 
most limits of the lesion. In some instances, 
it was possible to drain the area effectively by 
a single linear incision with undermining of 
the skin flaps. Since radical incisions arrested 
the process, amputation was usually neces- 
sary, and the one in Case 7 was done on the 
basis of a mistaken diagnosis of gas gangrene. 

Chemotherapy was used only as an adju- 
vant to surgery. Because of the mixed bac- 


terial flora, parenterally administered penicil- 
lin in doses of 50,000 or more units every 2 or 
3 hoursis recommended along with sulfadiazine 
or streptomycin in 


therapeutic amounts. 
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Daily dressings of the wounds with zinc per- 
oxide ointment appeared to aid in the con- 
trol of the infection which usually was so ex- 
tensive that fever, elevation of pulse rate, and 
signs of toxemia persisted for 3 or more days 
postoperatively. After control of the infection 
and development of clean granulation tissue, 
skin grafting was done. 

Important general supportive therapy in- 
cluded intravenous fluids for adequate hydra- 
tion and electrolyte intake, repeated whole 
blood transfusions, and rest. 


SUMMARY 


The causes of cutaneous crepitation have 
been reviewed and the two principal types of 
acute crepitant cellulitis caused by bacteria 
have been described. Although clostridial or 
anaerobic cellulitis has been well established, 
the non-clostridial type has been seldom re- 
ported. Twelve cases of non-clostridial crepi- 
tant cellulitis have been reported and their 
clinical features have been analyzed. 
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A DISCUSSION OF THE USES OF METALS IN SURGERY 
AND AN EXPERIMENTAL STUDY OF 
THE USE OF ZIRCONIUM 


J. I. BATES, M.D., C. R. REINERS, M.D., and R. C. HORN, M.D., Philadelphia, Pennsylvania 


S modern surgery has developed, repeat- 
ed efforts have been made to fashion 
metal appliances to serve in the in- 
ternal fixation of fractures, in restor- 

ing the continuity of vessels, and in the sup- 
port of soft tissues, as well as for many other 
uses. 

Venable and Stuck (27) in their review of 
the general considerations of metals for buried 
appliances in surgery stated that Petronius in 
1565 devised a gold plate for the repair of de- 
fects of the cleft palate and that Lapeyode and 
Sicre in 1775 were the first to place metal 
wire about a fracture. 

Since then metals in the form of wire, plates, 
pins, screws, buttons, and tubes have been 
used by many surgeons. Beginning in 1905 
the work of Sir Arbuthnot Lane stimulated a 
great interest in the use of buried metal ap- 
pliances in fractures. He advocated the use of 
steel and was supported by Sherman in this 
country who recommended the use of vana- 
dium steel for plates and screws. 

Many studies have been made of the toxi- 
city of metals in tissue cultures, the corrosion 
and weight loss of buried metal appliances in 
the body, and the histological changes in 
tissues adjacent to metals. 

It had been apparent to Von Baeyer in 1908 
that the metallic particles set free by corrosion 
could be identified in the surrounding tissues. 
He also noted that where two different metals, 
copper and zinc, were implanted close together 
rhythmic contractions occurred in the under- 
lying muscles, and the connective tissue cells 
were arranged in the direction of the electric 
current. 

Zierold, in 1924, studied the reaction of bone 
to various metals and stated that in mass form 
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a metal could modify other elements only at 
the expense of its own substance and that in 
an electrolyte this was accomplished by the 
dissociation of metallic ions to the end that a 
colloidal solution was formed which con- 
formed to the solution pressure of the metal. 
He believed that this process underlay the 
phenomenon which is termed corrosion, and 
that this explained the changes which occur in 
ordinary steel and iron when they are exposed 
to the action of an electrolyte, such as tissue 
fluids. Other observers, Orsos in 1925, Mas- 
monteil in 1935, and Perves and Damany in 
1938 also stated that the electrolytic phenome- 
non was the important factor in causing the 
unfavorable reaction of bone to the metals 
used for osteosynthesis. 

Venable and Stuck (25) and Venable, Stuck 
and Beach (24) deserve great credit for calling 
the attention of American surgeons to some of 
the fundamental principles involved in the 
evaluation of corrosion and tissue reaction. 
They stated that corrosion is the disintegra- 
tion of a metal in its fluid environment and is 
due to electrolysis. In 1936 they performed a 
number of animal and chemical experiments 
from which they concluded (27) that all the 
metals commonly used in surgery were subject 
to electrolytic activity in body fluids and that 
the extent of tissue damage was roughly equiv- 
alent to the amount of galvanic action which 
took place between the metals. 

The theory that the electrolytic action of 
metals in tissue fluids is the important factor 
is not held by all observers. Menegaux, Moyse 
and Odiette in 1935 studied the influence of 
metals on the growth of fibroblasts and other 
cells in tissue cultures. They expressed the 
opinion that two metals of different nature in 
association did not have an action different 
from that of isolated metals and that the im- 
portance of the electrolytic phenomenon 
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created by the association of two metals was 
negligible as compared with the toxicity of the 
metal itself. 

In 1940 and in 1942 Bothe, Beaton, and 
Davenport (3) and Bothe and Davenport (2) 
reported experimental work which led them to 
believe that bone reactions were not closely 
correlated with the magnitude of potential dif- 
ferences but remained characteristic for a 
given metal or alloy. They stated that elec- 
trolysis was not the primary cause of unfavor- 
able bone reactions, but that these are deter- 
mined by the physical and chemical proper- 
ties of the metal itself. The solubility and the 
degree of toxicity of the dissolution products 
appeared to them to be the chief factors in 
unfavorable reactions. 

From this review it is apparent that the 
fundamental principles involved in the reac- 
tion of metals to human tissues are not agreed 
upon by all investigators. Any metal which is 
contemplated for use in tissues on a permanent 
or semipermanent basis should be chemically 
and physically inert and cause no electrolytic 
phenomena. Having fulfilled these criteria the 
metal may be tried in experimental animals 
to observe tissue reaction and toxic effects and 
then used clinically in any way that the metal 
can be mechanically fashioned. 

With regard to this latter point Venable 
(23) has stressed the fact that there is much 
more to the detail of the requirements of phy- 
sical fitness than shape and size, so that all 
metals must conform to necessary specifica- 
tions as to strength, durability, malleability, 
fragility, torsion, and resistance to fatigue as 
well as resistance to corrosion. Also, there 
are certain metals which have inherent proper- 
ties best suited for suture material and others 
for plates and screws and still others for tubes. 

Since 1920 surgeons have endeavored to find 
a suitable ‘‘alloy”’ which will have no deleter- 
ious effects in the body. Due to the variation 
in the manufacture of alloys, one of the most 
intricate of technical specialities, it was im- 
possible to standardize the physical and chem- 
ical properties adequately for uniform clini- 
cal results. In the past decade three alloys, 
vitallium, ticonium, and “‘18-8-SMO”’ stain- 
less steel, have been developed which are 
passive enough for use in the human body. 
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Vitallium is an alloy of cobalt, chromium, 
and molybdenum. The material is cast and is 
very hard. It has been used for bone plates 
(5, 6, 29), cranioplasty (9, 19), reconstructive 
orthopedic appliances (16, 26) and common 
duct reconstructions. The faults of vitallium 
are its inability to be worked cold or to be 
drawn into wire and the fact that casting is 
necessary. , 

Ticonium is an alloy of nickel, cobalt, chro- 
mium, and molybdenum. It has been investi- 
gated by Campbell, Meirowsky, and Tomp- 
kins (4), who found it to be strong, rather 
light, and also malleable. In a study in which 
ticonium and vitallium were used for cranio- 
plasty in dogs they found that ‘‘cast’’ ticonium, 
to which a small amount of beryllium had been 
added for casting purposes, was cytotoxic. 
However, the “wrought” ticonium without 
beryllium showed the same inertness as vital- 
lium. We have been unable to find reports of 
the clinical use of ticonium. 

‘*t8-8-SMO” stainless steel contains rough- 
ly 18 per cent nickel, 8 per cent chromium, 2 
to 3 per cent molybdenum and the remainder 
iron, manganese, and carbon. This steel can 
be machined, and it has a high tensile strength. 
The disadvantage of using it in the body is 
that there is thought by some to be a slow, 
steady galvanic action which over a long per- 
iod of time produces irritation (27). This has 
been disputed by some surgeons who have 
used this steel for cranioplasty, plates and 
screws, as well as wire. However, sufficient 
time has not elapsed for an adequate evalua- 
tion of its clinical application. 

The fourth metal that has been reported as 
being useful for surgical application is a bas- 
ic element, tantalum (8, 20, 22). It is a metal 
which is extracted with difficulty from depos- 
its which are sparsely distributed over the 
earth’s surface. It is strong, tough, and mal- 
leable and can be drawn into wire or ma- 
chined. It is inert in tissues and has been used 
in the form of plates for cranioplasty, screws, 
foil, and wire with considerable success. The 
disadvantages of tantalum are that it cannot 
be cast and is extracted with difficulty from 
raw material that is rare. It is expensive. 

The purpose of this investigation is to pre- 
sent a preliminary evaluation of zirconium, 
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another element, for use in surgery. There are 
no reports in the literature, that we have been 
able to find, of the use of this metal in experi- 
mental animals or human beings. The fol- 
lowing presentation will be used: (1) zirco- 
nium, its physical and chemical properties; 
(2) the electrolytic properties of zirconium; 
(3) the reaction of rectus fascia and muscle to 
zirconium wire; (4) the reaction of bone to 
zirconium screws and intramedullary pins; 
(5) the repair of cranial defects of dogs with 
zirconium plates; (6) the reaction of brain to 
zirconium foil; (7) the reaction of brain to sil- 
ver, tantalum, and zirconium hemostatic clips.' 


ZIRCONIUM, ITS PHYSICAL AND CHEMICAL 
PROPERTIES 


Although zirconium (1, 7) is eleventh in the 
table of abundance of elements in the earth’s 
crust, it has been available to man in a useful 
form only in the last few years. In 1925 a 
method of making ductile zirconium was devel- 
oped, and since then rapid advances have 
been made in the use of zirconium in indus- 
try, particularly in the electronic industry. 
The extraction and separation of zirconium 
from its raw state, as the silicate and the 
oxide, is still difficult. 

Some of the physical properties of zirco- 
nium are compared with those of tantalum and 
18-8-SMO stainless steel in Table I. The sig- 
nificance of these facts will be discussed at the 
end of the paper. 

Although at high temperatures zirconium is 
extremely active, it is rather surprising that 
below 200 degrees C. zirconium is almost inert 


1Items 5, 6, and 7 will be considered in succeeding papers. 
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Fig. 1. Diagram of the circuit used for the electrolytic 
studies. G, Sensitive galvanometer, C, calomel half cell; 


Pss, physiological saline solution; M, metallic strip. The 
final steady readings after polarization had occurred were: 
aluminum, 200; copper, 50; silver, 7; tantalum, o too.5; and 
zirconium, 0 to 0.5 microamperes. 


and corrosion resistant. Fully annealed zirco- 
nium is soft and malleable and can be drawn 
and shaped easily. It work hardens to a con- 
siderable degree but also hasa high work capac- 
ity. Approximately 15 minutes at 750 to 800 
degrees C. will fully anneal zirconium. 

Chemically, one of the most important prop- 
erties of ductile zirconium is its corrosion 
resistance. The alkali resistance of zirconium 
is greater than that of tantalum. The two 
metals show the same resistance to hot, con- 
centrated hydrochloric acid. Zirconium is cor- 
roded much less than 18/8 stainless steel by 
hot 75 per cent phosphoric acid. 


TABLE I.—FUNDAMENTAL FACTS CONCERNING ZIRCONIUM, TANTALUM, AND 
18-8-SMO STAINLESS STEEL 





Yield strength Tensile strength 


Ductility in 


per cent Modulus of 








in psi in psi tie 
Specific rac 
Metal = Py <oty elasticity 
l gravity in psi . 
Annealed Unannealed Annealed Unannealed Annealed Unannealed 
Zirconium 20,000 55,000 | 45,000 100,000 30 2 6.54 15,000,000 
to | to to to to 
80,000 60,000 150,000 40 5 
Tantalum 25,000 50,000 50,000 | 50,000 20 I 16.64 27,000,000 
to | to | to | to to to 
30,000 | 70,000 60,000 | 130,000 4° 2 
18-8-SMO 20,000 | Not used in 90,000 Not used in 58 2 7.86 30,000,000 
stainless to | this form } to this form | to | 
steel | 30,000 | 95.000 | 61 
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Fig. 2. a, Cross section of tibia at 84 days, X18. The hole in the center is the 
former site of the intramedullary zirconium pin. The thin fibrous capsule around the 
pin and the relative absence of reaction are demonstrated. b, Section outlined in a. 
75. This shows the nature of the thin ring of chronic inflammatory tissue and the 
fibrous capsule which formed around the zirconium pin. 


THE ELECTROLYTIC PROPERTIES OF ZIRCONIUM § that the current flow registered by a micro- 

The importance of the electrolytic action of ammeter with vitallium and stainless steel in 
metals in relation to tissue reaction has been _ physiological saline solution wasa good index of 
discussed. Venable and Stuck (25) concluded how much tissue reaction might be expected. 
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We measured the current flow between a 
calomel half cell and strips of aluminum, cop- 
per, silver, tantalum, and zirconium in physio- 
logical saline solution, using a sensitive gal- 
vanometer. The circuit is shown diagrammat- 
ically in Figure 1. The pieces of metal used 
were of the same surface area, 2 square inches. 
In all instances the initial current flow was 
high so that 3 minutes were allowed for polari- 
zation to occur. The final steady reading was 
used for the results, and these were verified 
by repeated series of readings. The following 
results were obtained of the current flow meas- 
ured in microamperes: aluminum, 200; cop- 
per, 50; silver, 7; tantalum, o too.5; and zirco- 
nium, o to 0.5. 

A second experiment was performed to eval- 
uate the electrolytic activity of metal screws 
in bone. Four types of screws were used of the 
same dimensions—vitallium, 18-8-SMO stain- 
less steel, zirconium, and a rusty stock screw 
of an unknown material. Each screw was in- 
serted into the tibia of a dog, sterile operative 
technique being used. Four days later the 
current flow between the screw and adjacent 
muscle was measured. In this manner the 
bone and tissue fluids acted as an electrolyte 
and were similar to the environment of surgi- 
cal screws. As in the previous experiment the 
initial current flow was higher than the sta- 
bilized figure. Final readings were as follows: 
stock screw, 105; vitallium, 6; 18-8-SMO stain- 
less steel, 2; and zirconium, 2 microamperes. 

It is apparent that the current flow is in 
proportion to the amount of tissue reaction 
caused by aluminum, copper, silver, and tan- 
talum. It might be assumed that zirconium, 
with a value of o to 0.5 microampere, would 
fall in the same category as tantalum. 

In the second experiment the current flow 
in zirconium and stainless steel was slightly 
less than in vitallium and definitely less than 
the “rusty” screw. Again it would appear that 
zirconium may be placed in the same cate- 
gory, as regards electrolytic activity, as the 
metals now in use for surgical screws. 


ot 
THE REACTION OF RECTUS FASCIA AND MUSCLE 
TO ZIRCONIUM WIRE 


Experimental procedure. Six dogs were anes- 
thetized with intravenous nembutal (veteri- 
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nary—Abbott), 0.4 cubic centimeter per kilo- 
gram of body weight. The abdomen was shaved 
and prepared with iodine. A midline skin inci- 
sion was made and the anterior layer of the 
rectus fascia exposed and incised on each side. 
Sutures of the following materials were placed 
one-half inch apart to approximate the fascial 
margins incorporating some muscle: black silk, 
steel, tantalum, braided zirconium and zirco- 
nium wires 0.010, 0.008, and 0.005 inch in 
diameter of the plain, oxidized and annealed 
varieties. The skin was closed with interrup- 
ted silk sutures and an abdominal binder was 
applied. 

After periods of 7, 15, 21, and 28 days, the 
animals were again anesthetized, and the fas- 
cia was subjected en bloc to biopsy and fixed in 
to per cent solution of formalin. The tissue 
surrounding each suture was isolated and the 
nonabsorbable sutures were removed before 
histological sections were cut. The tissues 
were imbedded in paraffin and stained with 
hematoxylin and eosin. 

Results. Twelve series of sutures were studied 
microscopically in this manner. There was 
no evidence of gross infection, and all wounds 
healed primarily. All the nonabsorbable su- 
tures appeared to be well tolerated by the 
rectus muscle and fascia, and it was, therefore, 
difficult to evaluate objectively the relative 
merits of each suture. However, it seemed 
definite that silk sutures were associated with 
a more intense and widespread inflammatory 
reaction at 7 days and with more extensive 
fibrosis at 28 days than were any of the metal 
sutures which were used. Variations in the 
extent and intensity of the reactions to steel, 
tantalum, and zirconium were minimal. We 
have interpreted this as indicating that the ob- 
served differences between the metal sutures 
were not of significance. Similarly whether or 
not the wire was annealed or oxidized appear- 
ed to have no significant effect on the tissue 
reaction as evaluated by this method. 


THE REACTION OF BONE TO ZIRCONIUM 
SCREWS AND INTRAMEDULLARY PINS 


Experimental procedure. Six dogs were used 
for this study. The knee joint and medial 
aspect of the tibia were exposed by a skin 
incision parallel to the long axis of the leg. 
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The fascia at the lateral side of the patella was 
incised and the patella dislocated medially. A 
hole was drilled from the articular surface of 
the tibia vertically into the medulla of the 
tibia, and a zirconium pin 2.0 centimeters in 
length by 3.0 millimeters in diameter was in- 
serted. The patella was then replaced and the 
joint capsule closed with interrupted black 
silk sutures. On the medial aspect of the 
tibia below the knee joint, a hole was drilled 
through the cortex into the medulla and into 
the cortex of the opposite side. A zirconium 
screw, 1.6 centimeters by 3.5 millimeters was 
then inserted. The skin was closed with a 
continuous subcuticular black silk suture. The 
dogs were sacrificed after 6 and 12 week 
periods. The screws and pins were removed 
after decalcification with formic acid and 
sodium citrate. The bones were imbedded in 
paraffin, and the sections were stained with 
hematoxylin and eosin. 

Results. Grossly there was no necrosis, 
softening, infection or discoloration evident in 
any instance. The screws and pins did not 
become loose, and there was no evidence of 
gross osteolytic action. The heads of the 
screws were covered with a capsule continuous 
with the periosteum of the bone. The articular 
cartilage had regenerated over the end of the 
pin in every case, and the point of entrance of 
the pin could no longer be seen. 

Microscopically the intramedullary pins 
provoked only minimal foreign body reaction. 
The bony trabeculae were compressed around 
the pin, and at the 12 week period there was a 
delicate fibrous connective tissue capsule in a 
few cases (Fig. 2). The sections of cortex 
showed proliferation of the periosteum around 
the head of the screw which was denser and 
thicker at the 12 week period. In some sec- 
tions there were small areas of chronic in- 
flammatory tissue which were limited to the 
immediate vicinity of the screw. 

DISCUSSION 

After evaluating the physical, chemical, and 
electrolytic properties of zirconium as well as 
the experimental evidence of the minimal re- 
action of fascia, muscle, and bone to zirconi- 
um, we believe that this metal has a place in 
surgery. 
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Zirconium is abundant in the raw state. 
The cost of zirconium has not as yet been 
stabilized. However, it is anticipated that it 
will be considerably less than tantalum al- 
though not as cheap as stainless steel. Fur- 
thermore, the manufacturers anticipate that 
increased industrial demand will permit 
cheaper production as well as improvement in 
the method of. making ductile zirconium. 
The fact that zirconium is an extremely 
plentiful metal whereas tantalum is rare in 
the raw state may play a significant rdéle in the 
development of zirconium. Chemically zir- 
conium is extremely inert. 

Zirconium is an element which seems to be 
free of the variations in electrolytic activity 
found in some metals used in surgery. This 
electrolytic passivity has been confirmed by 
the experimental work in physiological saline 
and bone reported above. However, whether 
or not electrolysis is the fundamental factor in 
the tissue reaction produced by metals cannot 
be deduced from these results. A detailed 
study of the electrolytic properties of all 
metals used in surgery should be done in the 
near future through the close co-operation of 
a physicist and a research surgeon. There is 
no doubt that in the future new metals will be 
tried experimentally and clinically, and it will 
be necessary that these fundamental princi- 
ples be known. 

The importance of avoiding the use of dif- 
ferent metals in the same operation has been 
stressed by Venable (23). If a vitallium plate 
is fixed with steel screws, there will be an in- 
tense reaction. Key recently reported 3 cases 
of fractured femurs in which Neuman stainless 
steel pins were fixed with screws of different 
types of stainless steel, causing an intense re- 
action necessitating removal of the pins. 
There is a tendency in most operating rooms 
for metal appliances to accumulate. Many of 
the metals, particularly the screws, have a 
similar appearance, and for this reason there 
should be a uniform method of marking each 
metal, even each small screw, so that the sur- 
geon, who is directly responsible for success or 
failure of the operation may have uniform 
composition of materials. 

It should be emphasized that both tantalum 
and zirconium are pure elements and as such 
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may have properties superior to the surgical 
alloys. In industry (12) it has been found that 
alloys are subject to a phenomenon known as 
“stress corrosion.”” In other words, even 
though initially an alloy may be corrosion 
resistant over a long period of time with re- 
peated stresses and strains, the individual ele- 
ments composing the alloy may be changed in 
their relative physical relationships. This 
change is sufficient to allow corrosion. It is 
probably also true that alloys, such as vital- 
lium, ticonium, and 18-8-SMO stainless steel 
which are used as supporting bone plates, 
being subjected to multiple stresses and strains 
over 30 to 4o years, may ultimately change 
from inert metals to active and dangerous 
metals. This “stress corrosion” theory has 
been demonstrated by metallurgists for in- 
dustrial alloys but has not been confirmed as 
yet for surgical appliances. 

The physical properties of zirconium are 
such that in the cold state it can be drawn into 
rods, ribbon, and wire of varying degrees of 
malleability. It can be rolled into plates and 
machined into screws adaptable for neurosur- 
gical or orthopedic purposes. Foil has been 
rolled to o.cor inch, and with further re- 
finement of technique thinner foil may be 
obtained. Tubes of various degrees of mallea- 
bility have been made for biliary, vascular, 
and urological surgery. 

It is not the purpose of this paper to discuss 
the relative merits of tantalum, stainless steel, 
and zirconium for suture materials, bone 
plates, and intramedullary pins, but the facts 
recorded in Table I are fundamental for the 
proper evaluation of the part zirconium will 
play in surgery. A few simple definitions of 
the terms used will help to clarify the table. 

Annealing is a method of removing work 
stresses and altering crystal size. Tensile 
strength is the stress required to produce a 
permanent break of the metal. Yield strength 
is the stress required to produce a permanent 
deformation, that is to say, metals act like an 
elastic band for which there is a point when 
the material will be overstretched and will not 
spring back to its original length. Modulus of 
elasticity is the stress required to produce a 
unit deformation. These 3 factors are ex- 
pressed in pounds per square inch (psi). 
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Ductility or the ability to bend the metal is 
expressed as the percentage elongation. 

The specific gravity of tantalum is more 
than twice that of zirconium and stainless steel 
whereas the modulus of elasticity of zirconium 
is about half that of tantalum and stainless 
steel. In other words, it takes half as much 
energy to move a unit of zirconium as it does 
to move a unit of tantalum. Because of this a 
0.015 inch zirconium plate is easier to bend 
than a plate of tantalum of similar thickness. 
Consequently, it might be necessary to use a 
thicker plate of zirconium which, however, 
would still weigh less than the tantalum plate. 
(Specific gravity of tantalum is two and a half 
times greater than zirconium.) 

For purposes of suture material the tensile 
strength is an important factor. Stainless 
steel with a value of 90,000 psi is superior to 
the annealed varieties of tantalum and zir- 
conium which are approximately 50,000 psi. 
Unannealed tantalum and zirconium may 
have tensile strengths as high as 130,000 psi, 
but the ductility is decreased from about 30 
per cent to 2 per cent. This means that the 
unannealed varieties of zirconium and tanta- 
lum are probably too brittle for suture ma- 
terial. Actually the problem is not as simple 
as this and includes the evaluation of the 
roughness of the surface to prevent slipping 
and springiness of the knot with double and 
triple throws which might cause unwinding. 
A fine braided zirconium wire is being devel- 
oped which may prove to be very useful. 

The surgeon must decide by careful experi- 
miental and clinical methods the relative inert- 
ness in tissues and adaptability of the metals 
for his particular needs. 

Experimentally in dogs zirconium appears 
to be tolerated well. In this study we have 
shown that zirconium wire causes a minimal 
reaction comparable to steel and tantalum 
wires when placed in the rectus muscle and 
fascia of dogs. 

The gross and microscopic reaction of bone 
to zirconium has been demonstrated to be 
minimal at 6 to 12 week periods in the tibias of 
dogs. It is well known that reaction to bone is 
extremely hard to evaluate, and a long period 
of time is important before categorical state- 
ments should be made. 
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In a later paper on hemostatic clips a more 
delicate method for the evaluation of tissue 
reactivity will be discussed. Strips of silver, 
tantalum, and zirconium were placed in the 
brain of dogs, and the results, confirming the 
work of Pudenz, showed that silver causes a 
severe reaction whereas tantalum is almost 
completely inert. Zirconium was not quite as 
inert as tantalum but certainly caused less 
reaction than silver. 

The introduction of a new metal into sur- 
gery is a gradual process requiring careful ex- 
perimental and clinical observations. We 
believe that zirconium causes as little reaction 
as several metals that are used at present in 
surgery and also has physical properties which 
will be adaptable to certain surgical appliances 
and material. 


SUMMARY AND CONCLUSIONS 
1. The use of metals in surgery and the 
principles of the reaction of tissues to metals 
have been discussed. Four metals, vitallium, 
ticonium, ‘‘18-8-SMO” stainless steel, and 
tantalum have proved to be sufficiently pas- 
sive for use in the human body. 

A new metal, zirconium, has been studied 
experimentally. Zirconium is an element 
which has similar physical properties to tan- 
talum, but it is two and a half times lighter 
than tantalum. They are both electrolytically 
inert. The tissue reaction caused by zirconium 
sutures, placed in the rectus fascia of dogs, was 
minimal. Intramedullary zirconium pins and 


bone screws provoked only very slight reaction, 


at 12 weeks. 
3. Zirconium, which has proved to be a 
lighter, more malleable, and cheaper metal 


than tantalum, warrants further study regard- 
ing its use in surgery. 
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REACTIONS TO MORPHINE IN AMBULATORY AND 





BED PATIENTS 


JULIUS H. COMROE Jr., M.D., and ROBERT D. DRIPPS, M.D., Philadelphia, Pennsylvania 


T has been reported that the incidence of 
vomiting following the administration of 
therapeutic amounts of morphine is very 
low. For example, vomiting followed the 

use of morphine in only 2.3 per cent of 776 
patients at the Massachusetts General Hos- 
pital (6). On the other hand, an examination 
of certain physiological studies of morphine 
reveals a very high incidence of vomiting: 57 
per cent (5) and 93 per cent (2) following the 
administration of 16 milligrams and too per 
cent (9) after the injection of 30 milligrams of 
morphine. Since it is unlikely that groups of 
individuals vary so widely in their response to 
a drug, it seems probable that different experi- 
mental conditions might be responsible for the 
differences. Analysis of the groups with low 
and with high incidences of vomiting revealed 
one point of importance: the former group 
represented postoperative cases confined to 
bed while the latter was composed of normal 
ambulatory subjects. Batterman has reported 
that side reactions occur in 70 per cent of am- 
bulatory patients given demerol but in only 27 
per cent of bed patients. Similar studies fol- 
lowing the use of morphine have not been re- 
ported with the exception of one study dealing 
with 5 subjects given morphine (8) in whom 
nausea usually followed attempts to get up 
and was relieved by recumbency. In order to 
test whether a change to the ambulatory state 
was responsible for the marked increase in 
vomiting following the administration of mor- 
phine, we subjected large numbers of normal 
individuals and patients to the drug. This 
study confirmed the suspicion that vomiting 
produced by morphine is much more frequent 
in the ambulatory condition. In addition, in- 
formation has been gathered bearing upon (a) 
other side effects of morphine, (b) their length 
of action, (c) possible counteraction of side 
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effects by food, pain, atropine or amphetamine 
or avoidance by the substitution of demerol. 


METHODS 


Studies were done upon 211 normal ambu- 
latory individuals and 200 patients confined to 
bed (ages 19 to 61). No subject knew whether 
a drug or a placebo was administered and the 
great majority did not know that the studies 
involved the use of morphine. Morphine 
was administered orally, subcutaneously, or 
intravenously in dosage ranging from 8 to 30 
milligrams. In 16 cases, atropine (0.6 mgm.) 
and in an additional 23 subjects, amphetamine 
(20 mgm.) was given along with the morphine. 
A complete report of all symptoms and their 
time of occurrence (covering a 24 hour period) 
was written by each of the medical student 
subjects (172); in the case of hospital patients 
(239), symptoms were recorded at intervals by 
one of us, with the assistance of Dr. James 
Hardy. The subjects were usually ambula- 
tory immediately after the injection except 
that some, in whom the respiratory and circu- 
latory effects of morphine were studied (3, 
4), did not become ambulatory until 1 to 2 
hours after injection. 


RESULTS 


Character of symptoms. The main symptoms 
experienced following the administration of 
morphine weré (in approximate order of fre- 
quency): dizziness, nausea, itching (especially 
of nose), feeling of warmth (particularly in the 
face), sensations of weakness, heaviness of 
limbs and head, fatigue or depression, visual 
blurring, euphoria, headache, miscellaneous 
gastrointestinal symptoms (such as epigastric 
fullness, incyeased peristalsis, belching, or ab- 
dominal pain), vomiting, dryness of mouth, 
difficulty in urination, tremor, fatigue of tonic 
neck muscles, and hiccough. In addition, 
those receiving morphine intravenously often 
noted temporary paresthesias, palpitation and 
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TABLE I.—FREQUENCY OF SYMPTOMS IN AMBU- 
LATORY SUBJECTS AFTER THE ADMINIS- 
TRATION OF PLACEBOS OR MORPHINE. 






































Pla- | Subcutaneous | Intrave-| Oral 
cebo morphine nous mor- 
morphine} phine 
Dosage (mgm.) 8] 15 | 20 15 15 | 30 
No.of subjects «| 26 |ax|25| 10] 12 | 64] 14 
No symptoms _ a 88% 0% ° 7 ° - ° -_ 41% 14% 
Nausea pen a 40% 90% : 85% P= 36 
Vomiting 7 oO i ‘of 6 30 £5 a 
Dizziness ; = ie" 84 — - 18 at 
Warmth i : 18 $7 60 75 i © 7 
Itching = 20 70 2s ° y : 
Sleepiness, fatieue or i: 45 70 60 : 70 33 7 
mental depression 
Euphoria 27 8 40 7. 60 c o- 
Visual blurring 9 25 50 , 25 ’ 3 7 
Minor gastrointestinal 18 25 40° : 17 25 28 
complaints 
Headache 4 ° 12 as o 52 29 
Deen of sect 27 8 20 % ? ; 7 ° 











lessening of respiratory 
after the injection. 

Frequency of symptoms. Table I shows the 
frequency of symptoms following administra- 
tion of various dosages of morphine subcutan- 
eously, intravenously, and orally. It may be 
noted in Table I (all data obtained from nor- 
mal medical students) that 2 to 4 times as 
much morphine had to be administered orally 
to produce an incidence of symptoms similar 
to that following parenteral administration. 
Because of this low incidence of side effects, 
one might favor use of morphine by the oral 
route. We are inclined to believe, however, 
that these minimal side actions are associated 
with decreased analgesia and are the result of 
incomplete absorption. This remains to be 
proved experimentally. 

We have found no evidence that the use of 
the intravenous route reduces the incidence of 
nausea and vomiting as noted by Pearman. 

Length of action of morphine. In Table II 
are shown the time for onset of nausea and 
vomiting and the persistence of nausea follow- 
ing the administration of morphine alone and 
in combination. It should be emphasized that, 
though nausea following morphine usually oc- 
curred within 2 hours, in some cases it was de- 


effort immediately 
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layed 3 to 6 hours. More important was the 
finding that when vomiting occurred this was 
usually delayed 3 to 5 hours, but occasionally 
did not develop until 7 to 8 hours. It is usual- 
ly considered that the effects of morphine 
wear off in 4 to 5 hours (9); while this may be 
true of the analgesic action, it does not hold 
for the gastrointestinal effects. 

Modification of symptoms produced by mor- 
phine. 1. By bed rest. Two hundred patients 
were given 15 milligrams of morphine subcu- 
taneously as part or all of preoperative medi- 
cation. These patients were questioned by the 
anesthetist just before operation concerning 
the development of nausea or vomiting. Only 
14 (7 per cent) reported nausea; this was an- 
noying in only 2 (1 per cent), and in these 
retching occurred. These figures should not be 
compared with those in Table I, since the pre- 
operative cases were followed for only 15 min- 
utes to 3 hours. However, 68 of the 200 were 
followed for more than 1 hour and of this 
group, the incidence of nausea was 12 per cent; 
in 19 studied for more than 2 hours, the inci- 
dence of nausea was 12 per cent. In 25 normal 
ambulatory subjects given 15 milligrams of 
morphine, 50 per cent of those ultimately de- 
veloping nausea noted it within the first hour 
and go per cent within the first 2 hours. 

More conclusive evidence of the importance 
of position in the production of nausea and 
vomiting is the following: 19 normal subjects 
were given 15 milligrams of morphine intra- 
venously or subcutaneously, in the supine po- 
sition. Twelve subjects lay down for 1 to 2 
hours after injection; during this time only 1 
subject developed nausea. Immediately after 
arising 3 developed nausea and within another 
hour 5 more became nauseated. The 7 other 
subjects lay in bed all day; none developed 
nausea. 

In practically every instance nausea caused 
by morphine could be relieved by the subject’s 
lying down. It often recurred shortly after 
arising. In 2 cases nausea was brought on 
merely by rolling the subject from his back to 
one side and in one subject by lateral rotation 
of the head. 

2. By food in stomach. In some subjects, 
nausea occurred shortly after the ingestion of 
food. One group of subjects ingested 15 milli- 
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TABLE II.—TIME IN HOURS FOR ONSET AND OF DURATION OF NAUSEA AND VOMITING 
FOLLOWING SINGLE DOSES OF MORPHINE 
Nausea Vomiting 
Onset | Duration Onset 
Route | 
Drug and dose— mgm. Range Average Range Average Range Average 
15 morphine oct : “$c. : @aks i ; “7 _ nia on. isi 7.1 : 1-6 ; 52 = 
2omorphine S.C. he ae 12 =6| 70 ~ -25-7.0 5 
1smorphines—<“i‘ié‘~*™CS*‘«id«‘SYSC*C‘“(C  — ta ‘oak 13 3-8 — 
ismorphine) = |  #£| ce a i ee a 
me $.C. 0.8-6.0 2. | 5-6.5 5.5 
0.6 atropine 
35 morphine ' } aces pi is | 
—_—-—-_ — S.C. 0.5-6.0 2. 2-13 4.6 | 1-7 3.6 
20 amphetamine | 














grams of morphine 3 hours after the last meal; 
the total incidence of gastrointestinal com- 
plaints was 13 per cent. A similar group in- 
gested the same amount immediately after 
lunch; 35 per cent reported symptoms refer- 
able to the gastrointestinal tract. 

3. By atropine. The incidence of nausea 
and vomiting was not reduced by atropine. 
When 0.6 milligram of atropine was given si- 
multaneously with 15 milligrams of morphine 
(subcutaneously), 69 per cent of the ambula- 
tory subjects became nauseated and 24 per 
cent vomited. No marked differences occurred 
in the incidence of other symptoms (as com- 
pared with morphine alone) except for a great- 
er occurrence of visual complaints and dry- 
ness of the mouth when atropine was added. 

4. By amphetamine. The incidence of nau- 
sea and vomiting was not reduced by the ad- 
dition of 20 milligrams of amphetamine sub- 
cutaneously, though the onset may have been 
delayed. The average time of onset of nausea 
in this group was 160 minutes as compared 
with 1oo minutes in the group receiving mor- 
phine alone (Table II). Because of difficulties 
in controlling the extent of ambulation in dif- 
ferent groups, this difference cannot be con- 
sidered to be significant. However, we have 
observed that severe nausea following mor- 
phine alone was relieved completely by an in- 
jection of amphetamine; the effect was tem- 
porary and nausea recurred in severe form in 
1% hours. 

5. By pain. In to subjects, severe pain 
(bends) was produced by exposing them to 
equivalent altitudes of 38,000 feet in a low 


pressure chamber. Following injection of 10 
milligrams of morphine, nausea occurred in 60 
per cent despite the presence of intense pain. 

6. By substitution of demerol. An experi- 
ment similar to that recorded under para- 
graph 5 was carried out, substituting too mil- 
ligrams of demerol for morphine. Six of the 10 
subjects participated in both experiments. 
Following the administration of demerol, nau- 
sea occurred in 50 per cent, severe dizziness 
occurred in 80 per cent, drowsiness in 60 per 
cent, tremor in 40 per cent, and dryness of 
the mouth in 4o per cent. In experiments 
upon pain free normal subjects on a tilt ta- 
ble we have noted that severe nausea usually 
follows tilting into the feet down position if 
demerol had been administered. The occur- 
rence of marked symptoms following the use 
of demerol in ambulatory patients has been 
noted previously (1). 

DISCUSSION 

It is becoming evident that clinical studies 
of a dri 4, new or old, must not be confined to 
resting subjects or patients. A previous study 
of the action of morphine in patients tilted up- 
right revealed an important action upon the 
circulation that had not been noted in supine 
subjects (3). The present study reveals the 
frequent occurrence of symptoms in the am- 
bulatory state that occur rarely in bed pa- 
tients. 

These results : uggest that morphine should 
not be given without warning to ambulatory 
patients or to patients who may become am- 
bulatory shortly after the injection. They also 
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indicate that when morphine must be given to 
patients in whom vomiting might be highly 
undesirable or even disastrous, emesis may be 
prevented by (a) insistence upon the supine 
position, (b) administration of the smallest and 
least frequent dosage possible, and (c) restric- 
tion of food intake. There appears to be little 
reason to combine either atropine or amphe- 
tamine with morphine in an attempt to reduce 
the incidence of nausea or vomiting. 

The cause of the more frequent nausea and 
vomiting in the ambulatory state remains to 
be determined. It does not appear to be re- 
lated to the circulatory action of the drug (3). 
It may be related to reflexes set up in the ves- 
tibular apparatus due to change in position; 
this appears to be the cause of the nausea in- 
duced by lateral rotation of the body or head 
in bed patients. Other reflexes, such as trac- 
tion reflexes set up by the pull of the ab- 
dominal organs in the erect position, cannot 
be excluded in the other subjects; however, 
there is no reason to believe that these would 
produce the dizziness and light headedness 
that occurred in the ambulatory state. 

Postoperative nausea or vomiting is often 
attributed to factors other than morphine be- 
cause of the long interval between the nausea 
and the injection of morphine. These studies 
show that nausea and especially vomiting may 
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often be delayed 6 to 8 hours after a single ad- 
ministration and may last an additional 4 to 
5 hours. 


SUMMARY AND CONCLUSIONS 


1. Nausea and vomiting occur rarely follow- 
ing the use of morphine in bed patients, but 
very frequently in ambulatory patients. 

2. Nausea and vomiting can be prevented 
as a rule by using small doses of morphine, or 
by insisting upon bed rest. 

3. The frequency of occurrence of these 
symptoms is not lessened by administration of 
atropine or amphetamine. 

4. Other symptoms that follow the admin- 
istration of morphine are discussed in relation 
to dosage and mode of administration. 
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RE-EVALUATION OF THE ROLE OF THE PYLORIC 
ANTRUM IN MARGINAL PEPTIC ULCERS 


J. A. SCHILLING, M.D., and H. E. PEARSE, M.D., F.A.C.S., Rochester, New York 


INCE Wolfer first devised a gastro- 
enterostomy, anastomotic or marginal 
peptic ulcers have continuously con- 
fronted the surgeon. The increasing, 

though still incomplete, knowledge of the 
phases of gastric secretion, has markedly in- 
fluenced the trends in the surgical treatment 
of peptic ulcers. The effect of the pyloric an- 
trum on the gastric phase of digestion has been 
a subject of much discussion. The influence 
of the antral mucosa on the incidence of mar- 
ginal peptic ulcers has also been debated. The 
following presentation will be concerned with 
the rdle of the pyloric antrum in marginal 
jejunal ulcers experimentally in the dog. 

The researches of Pavlov established the 
cephalic, gastric, and intestinal phases of gas- 
tric secretion. A fourth continuous phase of 
gastric secretion has been recently emphasized 
by Sandweiss. Fundamental contributions to 
this general subject have been made by Beau- 
mont, Cannon, Carlson (14, 15), Alvarez, 
Babkin (8), Ivy (37), Wolf and Wolff and 
a host of other investigators. Their works 
may be referred to for reviews of the broader 
aspects of this presentation. Concomitantly, 
the development of gastric surgery was af- 
fected by the research of the above investi- 
gators. Marginal jejunal ulceration following 
gastrointestinal anastomoses has been the 
stimulus of much surgical research. 

The first marginal ulcer in man was re- 
ported by Braun in 1899. Watts, in 1903, 
described the first marginal ulcer occurring 
spontaneously in the dog. Following Bayliss 
and Starling’s discovery of secretin, Edkins 
(20, 21) described a substance that he had 
isolated from the pyloric mucosa of cats and 
dogs. This substance he designated gastrin. 
After extraction and intravenous injection it 
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was capable of stimulating the acid secretion 
of the fundic glands of the stomach. In the 
succeeding years there was considerable de- 
bate concerning the actuality of gastrin. Lim, 
in 1922, found that pyloric extracts caused 
gastric secretion. Extracts of the cardia and 
duodenum were less active. He felt that dif- 
ferences of opinion were due to different meth- 
ods. Ivy (35, 36), using a completely de- 
nervated subcutaneously transplanted gastric 
pouch, conclusively demonstrated the origin 
of a humoral factor from the pyloric region 
capable of stimulating gastric secretion. He 
suspected that this substance was histamine. 
Komarov (43), in 1938, reported a protein-like 
substance, having a specific secretogogue effect 
on the fundic glands of the stomach. It could 
be extracted in a histamine free form from the 
pyloric mucosa and to a lesser extent from the 
duodenal mucosa of dogs and hogs. In 1942 
Komarov (44, 45) reinvestigated the problem 
of gastrin. He was unable to isolate the sub- 
stance in a crystalline form, and was unable to 
understand completely its mode of origin and 
transportation. Thus it was impossible defi- 
nitely to establish gastrin as a true hormone. 
He felt that the crudeness of the extracts of 
many previous investigators had led to much 
of the confusion of the knowledge concerning 
gastrin. Friedman has recently noted a spe- 
cific secretogogue in the pyloric mucosa of the 
dog. This subject has been very completely 
reviewed by Ivy (38), Schriffrin (68), Komarov 
(45), Uvnas, Babkin (5, 7, 8), and Ihre in 
recent literature. 

In conjunction with the attempts to prove 
or disprove the presence of a specific hormone 
by direct extraction from the pyloric mucosa, 
many investigators used an indirect approach 
in an attempt to assay the effect of the pylorus 
on gastric secretion. The relationship of the 
pylorus to marginal jejunal ulcer was sus- 
pected first by von Eiselsberg (81). The effect 
of various operative procedures on gastric 
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secretion and postoperative complications has 
been most recently reviewed in a paper by 
Wangensteen (83) and his associates. Pavlov, 
Lonnquist, Gross, Krzyshkovski, Sawitsch 
and Zeljony, and Grindlay noted that intro- 
duction of food and secretogogues into isolated 
pouches of the pyloric antrum caused in- 
creased gastric secretion. Using Pavlov or 
Heidenhahn gastric pouches, Smidt, Portis 
and Portis, Steinberg (73), Shapiro and Berg, 
and Klein noted a decrease in secretion in the 
pouches after resection of the pylorus. Thomp- 
son reported a decrease in acidity of the stom- 
ach that was roughly proportional to the 
amount of the pylorus removed. Lewis ob- 
served a decrease in gastric secretion after 
resection of the pyloric mucosa with main- 
tenance of the normal gastroduodenal mus- 
cular continuity. Wilhelmj and his associates 
(33, 86-89) in a series of papers on the general 
subject, found a decrease in the total volume 
of gastric secretion in whole stomach pouches 
after pyloric resection. Wangensteen (83) us- 
ing histamine as an exciting agent found no 
change in the secretory response after removal 
of the pylorus. Grindley reported little change 
in the total volume of secretion in a Pavlov 
pouch after resection of the pyloric antrum. 
Priestley and Mann felt that the pylorus ex- 
erted little effect. Masaki observed a marked 
increase in the secretion of a previously pre- 
pared Pavlov pouch with frequent gastro- 
jejunal ulcers after exclusion of the pylorus in 
rabbits and a simple gastroenterostomy. This 
did not occur after excision of the pyloric seg- 
ment. Uvnas believed that the cephalic phase 
of gastric secretion was controlled by a com- 
bined neurohumoral mechanism identical in 
principle with that of the gastric phase. The 
pylorus was considered an integral part of this 
mechanism. Evidence for this were the follow- 
ing observations. Gastric secretion during va- 
gal stimulation ceases, or is diminished, if the 
blood supply of the pylorus is interfered with 
or the pyloric mucosa is anesthetized or re- 
sected. During vagal stimulation, a secreto- 
gogue is liberated from the pyloric region. 
These secretogogues may be extracted after 
the method of Komarov and when injected 
intravenously cause only slight secretion. 
However, when injected during vagal stimu- 


lation an abundant secretion occurs. This 
extract was not histamine. Babkin and Schac- 
ter (6, 7) questioned and later denied the 
above conclusions, basing their statements on 
the fact that, in Uvnas’ acute experiments, 
depression of gastric secretion was due to 
operative shock, and not due to resection of 
the pylorus. They found no evidence that 
close co-operation between vagi and pylorus 
was necessary for production of gastric juice. 
The two mechanisms could work separately. 
Wilhelm] (88) believed that an intrinsic pyloro- 
fundic reflex did not exist. In summary, the 
general consensus is that a gastric humoral 
factor exists that is capable of stimulating 
gastric secretion after absorption into the 
blood stream. Its exact nature is unknown. 
The pylorus is important in the origin of this 
humoral factor. It is similar to, but does not 
seem to be, histamine. 

During the past six decades the scope of 
gastric surgery has been affected by two other 
factors in addition to the increasing knowledge 
of the physiology of the gastric secretion. The 
first is improved technique. The second is the 
increasing awareness of the relative effects of 
the complications compared with the total 
accrued benefits of gastric surgery in the ulcer 
patient. Excluding immediate postoperative 
complications such as a duodenal fistula, most 
of the late complications may be grouped un- 
der two heads: Mechanical difficulty and fail- 
ure sufficiently to reduce gastric acidity. The 
former may be almost completely eliminated 
by proper technique. The latter factor has 
long been recognized as of first importance 
and has recently been reviewed by Wangen- 
steen (83, 84, 32) and his colleagues. Yet the 
relation of acid and pepsin and its total com- 
bined effect is still unknown. The studies of 
Schiffrin (68) and Kolouch in this question are 
important. They noted that hydrochloric acid 
alone did not cause ulceration of isolated in- 
testinal loops. However, when combined with 
pepsin, ulceration always occurred. Neverthe- 
less, peptic ulceration does not occur where 
there are low free acid values. 

Following Edkins’ (20, 21) researches, py- 
lorectomy was thought to be a satisfactory 
operation. Yet because of the incompleteness 
of resection of acid producing glands, marginal 
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ulceration was common, despite elimination of 
part of the gastric phase of digestion. Because 
of complications following incomplete closure 
of the duodenal stump in penetrating, acute 
duodenal ulcers in proximity to the ampulla of 
Vater and common bile duct, the pyloric ex- 
clusion operation was popularized by Finsterer 
though first described by Von Eiselsberg (80). 
There again resulted a higher incidence of 
marginal ulcers despite the fact that in many 
instances an adequate resection of the fundic 
glands had been carried out. Haberer (30, 31), 
Ogilvie, Druner, Fromme, Fuchs, and Schur 
noted a higher incidence of marginal ulcers 
following the Finsterer type of exclusion oper- 
ation. McKittrick, Allen (3), Lahey, Baker, 
Ogilvie, and others have reported isolated and 
small groups of cases in which marginal jejunal 
ulcers have healed spontaneously after simple 
excision of the excluded pylorus. Moore, and 
Allen (2) have described cases in which failures 
of vagotomy were due to the presence of the 
pyloric antrum. This may be an important 
observation in support of Babkin’s (6) rebuttal 
of Uvnas’ observations mentioned earlier. This 
has led many surgeons to consider excision of 
the pylorus and two-thirds to three-quarters 
of the fundus as an essential in the satisfactory 
operation for the ulcer patient. Yet occasion- 
ally it is impossible to resect the pylorus as 
noted above. Druner describes the necessity 
for removing the mucosa of the excluded py- 
lorus. Wangensteen (82) has reported a new 
technique for the excision of the mucosa of the 
pylorus that involves less blood loss. McKit- 
trich has reported a two stage operation where 
the second stage is the excision of the pylorus 
after preliminary exclusion. 

In the experimental study of the problems 
raised by the various types of gastric opera- 
tions the experimental production of peptic 
ulcers in animals has been a necessity. This 
has been aided by two significant contribu- 
tions. The first was the development of the 
Mann-Williamson (53) operation which short- 
circuits the alkaline secretions of the duode- 
num, and exposes a loop of jejunum directly to 
the unneutralized acid secretion of the stom- 
ach. The second has been the introduction of 
intramuscular histamine-beeswax preparations 
by Code and Varco. Further review of the 


experimental methods of peptic ulcer produc- 
tion is beyond the scope of this paper. Re- 
views on this subject may be found in the 
papers of Lannin, Wangensteen (84), Morton, 
McCann, and DeBakey. 

Recently we have seen in this clinic 4 pa- 
tients who had previously had gastric opera- 
tions with pyloric exclusion followed by a 
marginal ulcer. In 2 of these mere excision of 
the pylorus without any operation of the ulcer 
resulted in prompt healing. This led us to 
review the subject and to do the following 
experiments. 


EXPERIMENTAL METHOD 


The influence of the pyloric antrum has 
been carefully assayed by the use of isolated 
pyloric and fundic pouches by numerous in- 
vestigators referred to previously. Few inves- 
tigators, however, have assayed the réle of the 
pyloric antrum by the incidence of marginal 
ulceration in the experimental animal. Its 
importance has been deduced for the most 
part by the general incidence of marginal ul- 
ceration following various types of gastric op- 
erations and anastomoses. 

Two groups of 10 dogs were selected. The 
animals were mongrels, averaging 35 pounds 
in weight. Their hemoglobin, red blood cell 
count, white blood cell count, nonprotein ni- 
trogen, and plasma proteins were checked be- 
fore use. Under intravenous nembutal anes- 
thesia a subtotal gastrectomy was performed 
in each dog, with removal of approximately 
two-thirds of the stomach. An anterior Polya 
type of gastrojejunostomy was performed, uti- 
lizing the shortest possible afferent loop to the 
anastomosis by severing the ligament of Treitz 
and mobilizing the duodenum. The method 
used and position of the afferent limb of the 
anastomosis is shown in Figures 1 and 2. In 
the first group of animals the pyloric antrum 
was excluded after the method of Finsterer and 
left intact. In the second group of dogs the 
pylorus was resected (Fig. 3). Silk technique 
was used throughout, and No. oooo silk was 
used for the mucosal sutures. All operations 
were performed by one of us (J.A.S.) thus as- 
suring constancy of technique. Following op- 
eration dogs were allowed water ad libitum 
the first day, milk the second and third days, 
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Fig. 1. The duodenum, though not retroperitoneal, can be more com- 
pletely mobilized by severing the two layers of peritoneal reflection 
(ligament of Treitz), that extend into the right lower quadrant in the dog. 


A left paramedian incision was used. 


milk and kennel diet combined the fourth and 
fifth days, and a regular kennel diet supple- 
mented with meat thereafter. This diet was 
kept constant throughout the entire length of 
the experiment. The animals were observed 
each day. Their behavior, appearance, appe- 
tite, and stools were noted. Daily weights 
were measured at a constant time. After a 
suitable control period, when the weights had 
stabilized and when the dogs were normal in 
behavior, intramuscular injections of hista- 
mine in beeswax were given. This material 
was prepared after the method of Code and 
Varco and of Hay. Though the technique is 
quite simple, two points of importance arose 
in attempts to secure a homogeneous mixture. 
The first was the necessity of grinding the 
crystalline histamine-diphosphate sufficiently 


fine in a mortar. The second was the proper 
maintenance of temperature while mixing the 
materials. Heating a small mortar in water 
to boiling temperature and carefully drying, 
with prompt use thereafter, was sufficient to 
maintain the proper temperature. The mix- 
tures were frequently assayed by noting the 
acid response in gastric analyses from the ex- 
perimental animals. 

Sixty-five milligrams of histamine diphos- 
phate were injected intramuscularly each day 
except Sunday in the sacrospinalis or thigh 
muscles. The sites of injection were alter- 
nated. Care was taken not to place the mate- 
rial subcutaneously as hard indurated areas of 
foreign-body and chronic inflammatory reac- 
tion resulted. Except for occasional vomiting 
at the time of injection, no untoward reactions 
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TABLE I.—DOGS WITH PYLORIC ANTRA 
EXCLUDED 


FP PRR | 
| Control | Weight | Days of 
Number! weight | at death) hista- 

| pounds | pounds | mine 


| Pathological findings 





; : danivetiniheataies . 
45-20 32 | 29% | 76 | Healed marginal ulcer after 
| | excision of pyloric antrum 
40-40 28 | 2342 | 79 | Noevidence of ulcer 
40-73 | 44 34 | 32 |7 X 3.x 1 cm. chronic ulcer 
| | | distal to anastomosis 
" | - -|—— — ——— 
45-38 4243 | 35 | 25 | 1.5 x 0.5 cm. chronic ulcer 
44-209 | 44% | 32 | 38 }4 X 2x 1 cm. chronic ulcer 
| | | with central perforation 
| i— |—_—— —— : - — 
45-55 | 40 | | 66 | Healed marginal ulcer after 
| | excision of pyloric antrum 
| _ - - | ~ - ——$—$— 
44-203 | 47 | 28 | 60 |3 x 2.5 x 1¢m. chronic ulcer 
| | | No change after excision of 
| | pylorus 
40-47 | 42 | 29 | 32 | Twoulcers. Largest 3 x 2.5x 1 
| | } cm. 
45-58 50 | 27 | 48 | Induration and ulceration of 


| | entire marginal jejunum 
| 


46-48 | 43 2614 30 3.5 x 1.5 cm. chronic ulcer 





resulted from these injections. When the ani- 
mals showed symptoms of an ulcer, namely 
listlessness, anorexia, vomiting, tarry stools, 
and weight loss, roentgenograms were taken 
of the gastrointestinal tract utilizing tetraio- 
dophthalimidoethanol as the contrast sub- 
stance. Its use has been previously reported 
(39). Following this the dogs were explored. 
In 3 dogs of the first group the pyloric antrum 
was resected when a marginal ulcer was noted 
on exploration. The remaining dogs were sac- 
rificed and a complete postmortem examina- 
tion performed. Dogs of the second group 
where ulcers did not occur were explored at 
intervals. A gastrotomy was performed if any 
question of ulcer arose by gross palpation of 
the gastroenterostomy. After a 6 to 8 week 
period of injection if no ulcer developed, final 
exploration was carried out, the histamine 
was discontinued, and the dogs were used for 
other sacrifice experiments. At this later date 
postmortem examinations were always per- 
formed for any evidence of an old healed ulcer. 
No regular gastric analyses were carried out 
except in isolated dogs to check their acid 
secretion or to assay histamine preparations. 


EXPERIMENTAL RESULTS 


In the first series of 10 dogs with the pyloric 
antra excluded, g (go%() developed marginal 








Fig. 2. The relative position and shortness of the affer- 
ent limb of the gastrojejunostomy is shown. 


jejunal ulcers distal to the anastomotic line 
and always toward or in the first few centi- 
meters of the efferent loop of the gastroenter- 
ostomy. Two of these ulcers are shown in Fig- 
ures 4 and 5. The ulcers were chronic in ap- 
pearance, and they had rather shallow crat- 
ers; they were hard, indurated, and did not 
tend to perforate. 

Microscopically these ulcers are identical 
with those encountered in man under similar cir- 
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Fig. 3. A diagrammatic illustration of the operation 
performed in the 2 groups of dogs. The only difference in 
the 2 groups is the presence or absence of the pyloric 
antrum. 
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Fig. 4. Dog 45-38. Chronic marginal jejunal ulcer after 
25 days of histamine-beeswax injections. Note position in 
efferent limb of anastomosis. The pyloric antrum has been 
excluded. 


cumstances with a central zone of necrosis and 
granulation tissue, a surrounding area of acute 
and chronic inflammatory cell infiltration, and 
a varying amount of fibrosis. The microscopic 
appearance of such an ulcer is reproduced in 
Figures 6 and 7. The location of these ulcers 
emphasizes the pathway and mechanical fac- 
tors concerned with the route of the acid gas- 
tric secretion. 





Dog 45-38. Low power photomicrograph show- 
ing extent of ulcer shown in Figure 4 after 25 days of 


Fig. 6. 


histamine injection. 4 





Fig. 5. Dog 46-48. Chronic marginal ulcer after 30 days 
of histamine-beeswax injections. The position is identical 
to that shown in Figure 4. The pyloric antrum has been 
excluded. 


In the second group of 10 dogs 2 (20%) 
developed ulcers. These 2 dogs died of acute 
perforations early in the experiment without 
the formation of a chronic ulcer, with its at- 
tendant gross and microscopic picture de- 
scribed above. One of these ulcers is shown 
in Figure 8. Most striking is the path of ero- 
sion of the gastric juice in the efferent limb. 


Petty Sng f 
2% 


2 





Dog 45-38. Typical picture of a chronic peptic 
ulcer with central necrosis and peripheral inflammatory 


Fig. 7. 


cell infiltration and fibrosis. 65 
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TABLE I1.——-DOGS WITH PYLORIC ANTRA EXCISED 





Control | Weight | Days of 


Number | weight | atdeath| hista Pathological findings 


pounds | pounds mine 

46-3 35 27 46 No evidence of ulcer 

10-138 3 31 41 No evidence of ulcer 

40-210 31! 20 1 No evidence of ulcer 

16-178 16 13 45 No evidence of ulcer 

17-11 39 34 54 No evidence of ulcer 

460-219 50 39 10 Perforated ulcer with multiple 
acute erosions 

47-60 28 5 40 No evidence of ulcer 

47-48 30 25 38 No evidence of ulcer 

47-15 25 17 9 Perforated ulcer with multiple 
acute erosions 

47-07 45 40 50 No evidence of ulcer 





In the second dog that perforated in this series, 
a similar picture was noted of an acute ulcer 
that was unlike the chronic ulcerations seen 
in the animals with pyloric exclusion. 

The weight curves of the animals were an 
accurate guide to the condition of the animal. 
All animals lost 10 to 15 per cent of their body 
weight before their weight became constant 
after gastrectomy. The weight varied some- 
what according to the habitus of the dog. If 
no ulcer developed there was relatively little 
weight change after the initial loss. This is 
illustrated in Figures 9 and to. 
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Fig. 9. Dog 45-26. Weight chart showing postoperative 
loss and recovery, a precipitous loss with development of an 
ulcer, and prompt weight recovery with healing of ulcer. 





Fig. 8. Dog 47-15. Acute perforated marginal ulcer 
after 9 days of histamine-beeswax injection. Note the path 
of erosion by the gastric content along the entire margin of 
the. anastomosis and into the efferent limb. The pyloric 
antrum was resected. 


Except for seasons of the year the experi- 
mental conditions and surgery of the two 
groups of animals were maintained identically. 
The only difference was the presence and ab- 
sence of the pylorus. In 3 animals the py- 
lorus was excised after an ulcer developed. In 
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Fig. 10. Dog 46-49. Weight chart of an animal that did 
not develop an ulcer. Note the contrast with the chart in 
Figure 9. 
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2 of these healing resulted. In the third, no 
effect was noted after excision of the pylorus 
and the dog had a very large, indurated ulcer 
at postmortem examination. All animals 
showed a dilatation of the remaining portion 
of their stomachs with dilatation of the jejunum 
at the region of the anastomosis. These stom- 
achs could accommodate up to 500 cubic centi- 
meters of liquid without vomiting. Silk suture 
material sometimes protruded from the suture 
line, but was never related to the ulcer ana- 
tomically. This has also been encountered by 
other investigators (74, 17). Though there 
was no relation to the formation of an ulcer, 
this finding suggests that very fine absorbable 
catgut is better material for the mucosal suture 
than silk. 


DISCUSSION 


In this group of experiments a direct patho- 
logical method was used to determine the ef- 
fect of the pyloric antrum on the incidence of 
marginal ulceration in the dog. Conditions 
were maintained as identical as possible in 
both groups of animals. The results indicate 
that the pyloric antrum, when excluded, is 
responsible for a higher incidence (90%) of 
marginal peptic ulcers than when it is excised 
(20%), and that with pyloric exclusion the 
ulcers are chronic rather than acute. Inciden- 
tal observations by other investigators in the 
course of different experiments confirm this 
conclusion. Steinberg (74) noted a 75 per cent 
incidence of marginal ulcers in dogs with the 
antra excluded. Fauley observed four mar- 
ginal ulcers in a group of 12 dogs with pyloric 
exclusions. Dott and Lim noted an increased 
incidence of marginal ulceration under such 
circumstances. Masaki (55) using rabbits also 
noted an increased incidence of marginal ul- 
cers with pyloric exclusions. McMaster and 
DeBakey using pyloric occlusions and gastro- 
enterostomy of the Devine type noted a 6 per 
cent and 50 percent incidence, respectively, of 
marginal peptic ulcers. These experiments are 
not comparable to the former group, however, 
as there had been no gastric resection, and the 
pyloric exclusion was rather indefinite. The 
large group of clinical observations that im- 
plicate the pyloric antrum as a factor in mar- 
ginal ulceration has been mentioned. 
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The experimental method may be ques- 
tioned in that intramuscular histamine may 
be said to produce a maximal continuous re- 
sponse, and, therefore, the effect of any humoral 
factor of an intact pylorus would be negligible. 
This may be true, particularly in considera- 
tion of the papers referred to where marginal 
ulcers were of higher incidence in animals with 
excluded pyloric antra without the use of his- 
tamine. However, the incidence of marginal 
ulceration here, with the use of histamine and 
pyloric antral exclusion, is higher than in any 
other reported group of experimental animals. 
Furthermore, it was felt that additional stimu- 
lation was necessary as a two-thirds gastric 
resection had been performed, thus approxi- 
mating the 75 per cent resection described by 
Wangensteen that protects the animal from a 
histamine ulcer. Another factor in this regard 
is the question of desensitization to histamine 
after a few weeks of daily injection. Thus the 
exact effect of histamine over a long period 
may be diflicult to assay. It is interesting 
that peptic ulcers have been noted in man dur- 
ing histamine desensitization (McHardy). 

Another factor of independent significance is 
the pepsin response to histamine. Linder- 
strém and his associates have definitely shown 
that there is pepsin secreted by the pyloric 
glands, though less than in the glands of the 
body of the stomach. With resection of most 
of the pepsin secreting area of the body of the 
stomach, the smaller amounts secreted by the 
pylorus may be of relatively much gre ter im- 
portance in combining with the acid secreted 
by the remaining and hypertrophied fundus 
and body of the stomach to form a marginal 
peptic ulcer. Many observers feel that pepsin 
is definitely stimulated by histamine. Babkin 
(8), however, questions this, and wonders if 
this apparent increase in pepsin secretion may 
not be due to a washing out of pepsin already 
present by increased gastric secretion. Ihre 
states the same opinion and considers that 
pepsin secretion is under direct vagal control. 

The weight curves of these animals are in- 
teresting, as they represent the summation of 
the anabolic and catabolic processes as related 
to intake and output. Clinically, this has been 
stressed recently by Varco (78, 79). No single 
weight in a dog is of significance; nor in the 
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patient, as a 1 to 3 pound daily fluctuation 
may occur even though weights are measured 
at the same time. However, the weight curve 
of several days, weeks, or months may be and 
is of actually more value clinically than are 
many of the more elaborate laboratory tests. 
The charts previously shown are examples of 
this. 

After review of much of the literature con- 
cerning the question of a gastric hormone, and 
the physiological and surgical significance of 
the pyloric antrum, one wonders why an ex- 
cluded antrum increases the incidence of mar- 
ginal ulcers. By exclusion, the ordinary me- 
chanical and chemical stimuli of the pylorusare 
removed, with a certain decrease in the secre- 
tory response of the remaining stomach. On 
the other hand, the stimulus to the pancrea- 
tic and biliary flow from the low pu and con- 
tent of the normal stomach may be reduced 
by exclusion. This would result in a decreased 
flow of neutralizing duodenal content shown 
to be so important in the experimental work 
of DeBakey. Yet the use of a short afferent 
loop may expose the duodenum in a retrograde 
fashion to a fairly normal gastric secretion. 
The relation of pepsin to the total picture is 
not clear, but as suggested it may be a de- 
ciding factor in the relative balance of exciting 
and neutralizing agents, namely: if acid-pep- 
sin mixtures are necessary for the production 
of an ulcer, the additional pepsin secreted by 
the excluded pyloric antrum may be a most 
important factor. 


SUMMARY AND CONCLUSIONS 


1. An attempt to assay the rdéle of the 
pyloric antrum in the incidence of marginal 
peptic ulcers has been made. 

2. The literature concerned with the phys- 
iology of gastric secretion and particularly 
with the gastric phase of secretion has been 
reviewed. The pertinent literature concerning 
clinical observations on the réle of the pyloric 
antrum has been included. 

3. Experimentally, the problem was ap- 
proached directly, utilizing 2 groups of 10 dogs. 
A subtotal gastrectomy was performed in each 
dog, with the removal of approximately two- 
thirds of the stomach. An anterior Polya gas- 
trojejunostomy was performed, utilizing the 


shortest possible afferent loop to the anasto- 
mosis by severing the ligament of Treitz and 
mobilizing the duodenum. In one group the 
pyloric antrum was excluded and left intact. 
In the second group the pylorus was resected. 
After a 2 month postoperative interval, the 
dogs were injected daily with histamine in 
beeswax. Their daily weights, behavior, ap- 
petite, and stools were followed,with abdominal 
exploration when indicated. The incidence of 
marginal ulcers of the 2 groups of dogs was 
compared. Nine of 10 dogs (90%) with pyloric 
antra excluded developed chronic marginal 
ulcers. Two of 10 dogs (20%) without pyloric 
antra developed acute perforating marginal 
ulcers. 

4. It is felt that the pyloric antrum defi- 
nitely contributes to the increased incidence 
of marginal peptic ulceration. 

5. The pyloric antrum should always be 
removed either at the same operation or at a 
second operation. 

6. The mechanism of the increased inci- 
dence of marginal ulceration through exclusion 
of the pyloric antrum, though discussed, is not 
understood. 
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MALROTATION OF THE COLON 


EVELOPMENTAL errors in rota- 
tion of the colon sometimes play 
an important réle in abdominal sur- 

gery. Mild abnormalities in position, which 
are quite common, may not only be compati- 
ble with good health, but may remain undis- 
covered for many years, only to be observed 
during a routine x-ray examination or at the 
time of an exploratory operation. However, 
when the caliber of the bowel has been com- 
promised, as from a volvulus or adhesions, one 
is confronted with a serious situation and ope- 
ration is usually necessary for its relief. The 
underlying developmental error almost al- 
ways involves the midgut and the classical 
picture is most often that of acute or chronic 
obstruction of the duodenum. 

The basic factors in the normal process of 
bowel rotation have been admirably presented 
by several embryologists, yet valuable contri- 
butions have been made from the clinical side 
by abdominal surgeons. We refer in particular 
to the writings of Frazer and Robbins of Lon- 
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don, Norman Dott of Edinburgh, William E. 
Ladd and Robert Gross of Boston, McIntosh 
and Donovan of New York, Gardner and 
Hart of Duke University, Raymond and 
Dragstedt of Chicago, Isabella Forshall of 
Liverpool, and Rosenblatt of Portland, Ore- 
gon. The essential features of the process may 
be summarized as follows: About the fifth 
week of fetal life, when the rapidly growing 
liver is disproportionately large for the size of 
the abdominal cavity, the midgut is pushed 
forward through the umbilical orifice and 
occupies a temporary position within the um- 
bilical cord. While there over a period of 
about five weeks it undergoes a considerable 
change in length, the afferent, or prearterial 
portion (extending from the duodenum to the 
vitelline duct) increasing very rapidly, while 
the efferent or postarterial portion (made up 
of terminal ileum, ascending, and two-thirds 
of the transverse colon) grows much more 
slowly. It undergoes also at the same time a 
rotation in a counterclockwise direction of 
about 180 degrees on its axis, which is the 
superior mesenteric artery. This is known as 
the first stage of rotation. 

During the second stage of rotation, which is 
comparatively brief, the entire midgut returns 
to the abdominal cavity, and in so doing it 
continues the process of rotation to a full 270 
degrees, the jejunum entering the abdomen 
first and being followed in natural sequence by 
the loops of upper ileum as they pass behind 
the superior mesenteric artery from right to 
left and occupy their normal place in the left 
upper quadrant. As this rotation further pro- 
gresses the lower coils of ileum come to be in 
the right lower quadrant, while the cecum and 
ascending colon swing forward in front of the 
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artery from left to right and gradually seek 
their normal place on the right side. 

During the third stage of rotation, which goes 
on slowly over a period of several months, the 
cecum slowly descends into the right iliac 
fossa, the ascending colon and descending col- 
on become fused along the lateral gutters, the 
transverse mesocolon adheres to the lower part 
of the duodenum, the left transverse colon 
becomes somewhat stabilized by the gastro- 
colic omentum, while the sigmoid remains 
comparatively free. It is important to note 
that the root of the mesentery of the entire 
small bowel becomes firmly anchored along a 
broad oblique line from the left upper to the 
right lower quadrant. 

It is easy to understand how any marked 
departure from this normal process of rotation 
and fixation might readily lead to serious 
trouble. If the midgut fails to return to the 
abdominal cavity and the child is born with 
it still protruding into the umbilical cord, an 
exomphalos is present, a serious situation, but 
one not incompatible with life if surgery is per- 
formed immediately after birth. If during the 
first stage the midgut fails to rotate at all 
and returns to the abdomen through the wide 
open umbilical orifice en masse, so to speak, a 
non-rotation exists, which, in turn, may either 
be followed by fixation of the bowel abnormal- 
ly, or, because of a complete lack of fixation, 
lead to a volvulus or twist of the entire mid- 
gut. If, during the return of the midgut to the 
abdomen, the rotation is in the clockwise direc- 
tion, with the cecum and ascending colon lead- 
ing the way, to pass under the artery from left 
to right, a reversed rotation has occurred which 
(though rare), when combined with lack of 
fusion, may easily be followed by a twist of 
the midgut as great as 360 degrees. The term 
“‘malrotation,” strictly speaking, is that state 


of affairs that is present when either the nor- 
mal counterclockwise rotation or the abnor- 





mal clockwise rotation has been arrested be- 
fore it is completed and one or more seg- 
ments of bowel, usually the cecum, has be- 
come fixed by adhesions in an abnormal posi- 
tion. 

From a clinical standpoint the end-result is 
almost always an acute or chronic obstruction 
of the duodenum. Occasionally the onset of 
trouble is delayed for weeks, months, or even 
years, and occasionally the onset is insidious 
with mild intermittent attacks of rhythmic 
abdominal pain, nausea, and vomiting; but in 
by far the majority of cases the picture is 
acute and comes on a few days after birth. 
The outstanding feature, of course, is the per- 
sistent vomiting of bile, and it is usually 
associated with fullness in the epigastrium and 
flatness of the lower belly. If, however, the 
obstruction is incomplete and intermittent in 
character, the several loops of twisted midgut 
may contain much fluid and gas and a mass 
may be readily palpable. It must be remem- 
bered also that the twisted loops of bowel may 
be filled with venous blood and that if the 
neck of the volvulus is loose, considerable of 
that blood may be passed by rectum. In 
making the diagnosis, the x-ray film is some- 
times of great help, because a duodenum dis- 
tended with air means obstruction in its lower 
part, whereas the introduction of barium by 
Levine tube will clearly show the exact site 
and also the degree of narrowing. Air or 
barium, when used from below, are also of 
diagnostic value inasmuch as a normally filled 
colon speaks for an obstruction higher up and 
one that fills in its distal portion only gives 
one a strong clue that a volvulus of the midgut 
might be present. 

Early surgery is the key to success and it 
consists essentially in untwisting a volvulus or 
completely severing abnormal adhesions asso- 
ciated with a malrotated colon. Through an 
ample incision the entire abdomen is explored. 
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The distended duodenum is noticed at first 
glance, and the absence of the colon in its nor- 
mal place gives one an immediate clue as to 
the basic underlying pathology. Any adhe- 
sions or bands that bind the junction of the 
duodenum and jejunum are carefully divided 
until the normal caliber of the lumen is re- 
established, and a volvulus, if present, is 
slowly unwound and warm packs are applied 
until the congestion is relieved and normal 
color of the bowel returns. Gangrene, for- 
tunately, is rarely present if operation is per- 
formed early and therefore resection is sel- 
dom necessary. Insurance against recurrence 
of obstruction is a difficult problem, yet much 
may be accomplished in that direction by res- 
toration of a malrotated gut to approximately 
its normal position, and by fixing it there by 
properly inserted lines of sutures. 
EpwIn M. MILLER. 


CONGENITAL HYDRONEPHRO- 
SIS AND HYDROURETER 


BOUT 12 per cent of all individuals 
are born with some variety of uro- 
genital tract malformation and of 

these approximately one in six has congeni- 
tal obstruction in the upper urinary tract. It 
is with this last group that we are here con- 
cerned as factors in the genesis of hydrone- 
phrosis and hydroureter. With the exception 
of certain instances of neuromuscular dyspla- 
sia, congenital dilation of the renal pelvis or 
ureter or of both results from obstruction. Re- 
nal excretion begins between the fifth and sixth 
month of fetal life and for this reason, when 
obstruction exists, advanced hydronephrosis 
and other urinary backpressure damage often 
exists at birth. 

Stricture is by far the commonest congen- 
ital urinary obstruction and may occur in one 
form or another at any point from the prepuce 


to a renal calyx. This includes congenital con- 
tracture of the vesical outlet. Secondary ure- 
teral kinks and an altered angle of ureteral in- 
sertion into the pelvis are frequent and may 
compound the obstruction. Aberrant renal 
vessels sometimes compress the ureter, either 
primarily or secondarily, and rarely aberrant 
uterine vessels block the lower ureter. Occa- 
sionally the ureter is compressed by congeni- 
tal bands or ureteral diverticulum. Urinary 
calculi, though sometimes present at birth, 
are acquired and not congenital. 

Hydronephrosis results from continued ur- 
inary obstruction and when the blockage is 
below the ureteropelvic level there is hydro- 
ureter as well. In the development of hydro- 
nephrosis, the earliest gross pelvic changes are 
noted in the minor calyces. As the pelvis and 
calyces dilate, the parenchyma is increasingly 
compressed against the resistant fibrous renal 
capsule, and the volume of the vascular sup- 
ply and particularly of the capillary bed of the 
organ is correspondingly reduced. Trophic 
changes in the parenchyma result from anox- 
emia and anemia and there is tubular dilation, 
progressive parenchymal thinning, atrophy, 
sclerosis, and dimunition of function. Unre- 
lieved, the organ becomes a large dilated sac 
capped by a thin sclerotic rim of parenchyma 
which is of little or no functional value. Yet 
in most instances, renal infection intervenes— 
probably most often hematogenous—and the 
diagnosis ‘‘chronic pyelitis”’ too often satisfies 
the physician. The advent of infection accel- 
erates the destructive process. 

In the earlier stages of hydronephrosis the 
renal change—a compression nephritis—is a 
reversible one; elimination of obstruction and 
co-existing infection is commonly followed by 
return to essentially normal kidney function. 
When the obstruction is unrelieved or persis- 
tent, ravaging, therapeutically resistant infec- 
tion has the upper hand, the renal change be- 
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comes irreversible and usually nephrectomy 
is demanded. The renal lesion is readily iden- 
tified by complete urologic examination. Per- 
sistent pyuria or pain or tumor along the 
course of the upper urinary tract is the usual 
indication for this investigation. In some in- 
stances the pain may simulate intra-abdomi- 
nal disease such as cholecystitis, appendicitis, 
intestinal obstruction and so forth, and lead 
to needless laporatomy. The foregoing mer- 
its grave consideration because in a fourth of 
the cases of congenital supravesical obstruc- 
tion, the lesion is bilateral. 

Congenital ureteral stricture occurs most 
often at the pelvic junction. This, as well as 
congenital stricture in other body systems 
such as the biliary and intestinal tracts, is sim- 
ply an anomalous narrowing of the lumen and 
without induration or fibrosis except as sub- 
sequent inflammation or infection has oc- 
curred. These strictures usually involve only 
a short section of the ureter, not over two to 
three millimeters long, but may be elongated 
to one, two, or more centimeters. Usually the 
correct diagnosis is readily made by complete 
urologic examination, but in some cases only 
renal exploration will demonstrate whether 
the obstruction is due to stricture, aberrant 
vessel blockage at the pelvic outlet, ureteral 
compression by fibrous bands, enlarged lymph 
nodes or purulent collections. Treatment is 
preferably conservative by ureteropelvoplas- 
ty when the renal damage is within limits of 
conservation. In our hands the Foley-Schwei- 
zer ureteropelvoplasty has been the most sat- 
isfactory and has been employed successfully 
even when the only kidney of young children 
was involved. In about half of the cases the 
obstructive damage, and particularly the rav- 
ages of infection, demand nephrectomy. When 
the kidney is the only one and ureteropelvo- 
plasty is technically impossible or impracti- 


cable, we employ permanent nephrostomy. 


Stricture below the ureteropelvic level oc- 
curs predominantly at the ureterovesical junc- 
tion where it is bilateral in about a third of the 
cases. As a rule the dilation is greatest just 
above the stricture and this often acts as a 
buffer to spare the kidney the full harmful ef- 
fects of the urinary backpressure. Where ure- 
terorenal damage is not advanced, stricture in 
the lower half of the ureter will usually re- 
spond satisfactorily to periodic progressive 
cystoscopic dilation with ureteral bougies. In 
dense ureterovesical junction stricture, cysto- 
scopic division of the stricture or, as the wri- 
ter prefers, transvesical incision through the 
open bladder and catheter intubation (No. 12 
to 14 F.) for a week or so will promptly estab- 
lish a widely patent channel through the stric- 
ture area. But successful operation to be 
thoroughly effective must be followed by pe- 
riodic ureteral dilation sufficient to assure that 
free drainage exists. Plastic operations on the 
body of the ureter are generally unsatisfac- 
tory. When renal damage is therapeutically 
hopeless, ureteronephrectomy is the proce- 
dure of choice and will be required in about 15 
per cent of all cases of congenital stricture in 
the lower ureter of the young. All of the di- 
lated ureter including the area of stricturiza- 
tion is excised with the kidney. When the op- 
posite kidney is absent or will not support life 
and conservative treatment of the primary 
side is unsuccessful or offers an unjustified 
risk, permanent nephrostomy is employed. 
Yet when the stricture is sufficiently distant 
from the kidney to permit, a cutaneous ure- 
terostomy will usually be more easily man- 
aged postoperatively. 

Aberrant vascular obstruction commonly 
manifests itself in the young chiefly by persis- 
tent pyuria or pain in the side or both py- 
uria and pain. About 25 per cent of all kid- 
neys have an anomalous blood supply with 
aberrant arteries, veins, or both passing from 
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the upper pole, laterally from the cortex, or 
downward or upward and medially from the 
lower pole. We are concerned here with the 
last group because they often cause primary 
or secondary obstruction of the upper ureter 
which they traverse. Transverse compression 
of the ureter by the anomalous vessel usually 
is urographically demonstrable and there is re- 
tention of opaque media above the obstruc- 
tion. Yet the pyelogram as well as the clini- 
cal picture is sometimes indistinguishable 
from ureteropelvic junction stricture. In half 
of the cases of vascular ureteral blockage in 
children, advanced renal damage requires ne- 
phrectomy. In the others, compressing veins 
may be divided with impunity. If a compres- 
sing artery supplies more than a fourth of a 
kidney and therefore should not be cut, pelvo- 
plasty is done to alter the local anatomy suf- 
ficient to eliminate the obstruction. Anoma- 
lous vessels compressing the lower ureter are 
preferably divided; the alternative is ureter- 
oneocystostomy or, with renal damage, ureter- 
onephrectomy. MEREDITH F. CAMPBELL. 


HYPOSPADIAS 
UCCESSFUL surgical correction of 
hypospadias should result in, first, 
normal sexual function; second, a ure- 
thral channel of good caliber; third, a meatal 
opening that is at or very near the normal lo- 
cation of this opening in the glans penis. 

It is a well recognized fact that the treat- 
ment of hypospadias is a peculiarly difficult 
problem. This was aptly phrased by Higgins, 
who said, “‘Hypospadias is a grievous deformi- 
ty which must ever move us to the highest 
surgical endeavor. The refashioning of the 
urethra offers a problem as formidable as any 
in the wide field of our art.” 

Many methods of surgical treatment have 
been described in the literature, but no writer 
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has been willing to give a statistical analysis of 
a series of cases to show the percentage of 
good results obtained. The variety and num- 
ber of operations proposed, together with the 
lack of any analytic report of results, would 
seem to indicate that surgeons concerned with 
the problem still are seeking a better solution 
of it. 

In 1937 McIndoe' discussed the use of Ed- 
munds’ operation for correction of chordee, 
and also the use of an inlying tubular (or tun- 
nel) graft for restoration of the missing por- 
tion of the urethral channel. The inlying tub- 
ular graft method for restoration of the ure- 
thral channel appears to offer the possibility 
of particularly gratifying results. There has 
come to our attention an as yet unpublished 
report of use of the method in 29 cases of ma- 
jor hypospadias during the past five years. 
Judged according to the criteria set forth in 
the opening paragraph of this editorial, good 
results were obtained in 27 cases, a fair result 
was secured in 1 case, and there was only 1 
failure. This is evidence of encouraging pro- 
gress in the management of a most difficult 
problem. 

Best results are obtained with the inlying 
tubular graft if the graft is not inserted unti! 
the patient has reached the age of about 16 
years. Acceptance and use of this method of 
treatment will require a change in the attitude 
of many physicians regarding the age at which 
correction should be made. Many physi- 
cians argue that correction should be made 
when the patient is at an early age because of 
fear that the presence of the deformity will 
lead to psychic disturbances. Great pressure 
often is brought to bear by parents and others, 
because of the same fear, to have the surgeon 
undertake the correction when the patient is 
at an early age. Careful observation of a con- 
siderable number of boys at the age of puber- 


IMcIndoe, A. H. Am. J. Surg., 1937, 38: 176-185. 
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ty who had hypospadias and who had not had 
their deformity corrected did not reveal any 
with psychopathic tendencies. It would seem 
more reasonable to anticipate the possibility 
of a psychosis a little later, when the patient 
may contemplate marriage. It is of course 


true that the necessity for delay of full cor- 
rection until the patient is 16 years old will 
lead to definite difficulties with which the boy 
must contend before he reaches that age. 
When he is 10 or 12 years of age, however, he 
should be old enough to understand his prob- 
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lem, and a frank discussion of it, together with 
an explanation of the plans for correction at 
the proper time, will enable him to manage 
his difficulties satisfactorily. 

There is no contraindication to, and there 
are some advantages in, correction of chordee 
in childhood, but the use of the inlying tubular 
graft should be deferred until the patient has 
attained the age of 16 years. If desired, the 
whole program can be deferred until puberty 
without fear of disadvantage. 

FrepD Z. HAVENS. 
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is actually fifteen histories of the scientific and 

medical specialties which compose the sum total 
of medical knowledge. In other words, the history of 
anatomy from ancient times to the present is given 
in two sections. The history of physiology from the 
seventeenth century through the nineteenth century 
is given in another section and similarly, pharma- 
cology, pathology, and bacteriology have their own 
chapters in the work. 

The field of physical diagnosis is covered from the 
time of the medicine man to that of the present phys- 
ical scientists. Following this, medicine is taken up 
from the stages of development in the Assyrian and 
Egyptian periods down to modern times. Neurology 
and psychiatry then are studied from the pre-Gre- 
cian period through the nineteenth century. Venere- 
ology has a separate section. Dermatology is also 
set aside as is pediatrics. 

Surgery has a long series of chapters beginning 
with a discussion of trephining as carried out in the 
primitive human society of the Cro-Magnon period 
and reaching down to the end of the nineteenth cen- 
tury. Obstetrics and gynecology, ophthalmology, 
and otology and rhinolaryngology each have their 
separate sections. The pages are filled with the names 
of the individual workers in all these specialties and 
each page contains numerous footnotes and refer- 
ences about them. Each chapter of each section ends 
with a series of selected readings giving not only 
modern references but a large list of reference works 
and texts. This is all incorporated in a single volume 
of a little over twelve hundred pages. This is thor- 
oughly indexed both as to subject matter and as to 
personal names appearing in the text. Thus one 
may turn to the work to look up any individual 
physician or authority in the entire field of medicine 
and its allied sciences. One is impressed with the 
condensation of an immense amount of knowledge. 

The book was edited by Professor Fred A. Mettler 
who says in his preface, ‘‘It is one of the functions 
of the historian to preserve and explain the continu- 
ity of the present with the past. The greatest ob- 
stacle to medical progress, and indeed to all cultures, 
is the loss of this continuity with the past.’’ Such 
a work as this certainly facilitates this continuity, 
and enables one to learn easily of the work in almost 
any field in which he might be interested. 


sk History of Medicine by Cecilia C. Mettler! 


IHistory OF MEDICINE; A CORRELATIVE TEXT, ARRANGED Ac- 
CORDING TO SuBjEcts. By Cecilia C. Mettler, A.B., Ed.B., A.M., 
Ph.D. Edited by Fred A. Mettler, A.M., M.D., Ph.D. Phila- 
delphia and Toronto: The Blakiston Co., 1947. 
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Many of the original classical authors in medicine 
are quoted extensively so that the work in this vol- 
ume includes much of the original writings of the 
past. This adds to the realism and romance as well 
as providing precise information in regard to the 
earliest works. In the author’s conclusion, a senti- 
ment is expressed with which the reviewer heartily 
concurs, ‘‘The larger, liberal, and practical advan- 
tages to be derived from the study of the history of 
medicine are many, and many of these will have be- 
come apparent te the student who has perused the 
preceding pages with care.”’ PAUL STARR 


N the second edition of his book on surgical dis- 

orders of the chest Dr. Donaldson? has done a 
remarkable piece of work in getting into the confines 
of this relatively small book a complete survey of the 
subject. Furthermore there are numerous references 
to work that has not yet been published. Thus the 
reader is brought the latest opinions available on a 
number of important subjects. 

All of the conditions of the chest for which surgery 
can be used have been covered. The lessons learned 
in the recent war are discussed in some detail and 
their application to peacetime surgery emphasized. 

There are certain sections of the book that are not 
clear, especially that dealing with empyema. The 
author ignores the literal meaning of empyema and 
even discusses, “pyogenic empyema.” Although he 
writes at considerable length about the pathogenesis 
of different types of empyema, he has nothing to say 
about the manner in which localization occurs. In 
discussing, “‘non-purulent pure tuberculous empye- 
ma,”’ he misquotes Head and outlines the treatment 
of this condition as if it were a mixed infection. 

The section on pericarditis is very good in so far 
as the consideration of the acute forms is concerned. 
He, himself, has made notable contributions to this 
subject. However, in discussing chronic constrictive 
pericarditis, he fails to make any reference to the 
pioneer work of Schmieden in Germany and of Beck 
and Churchill in this country. Also, he fails to list 
increased venous pressure among the signs of the 
disease. 

There are a number of other statements with which 
this reviewer would take issue. Among these are that 
bronchography by the direct injection of oil into the 
trachea should not be done, and that, ‘“‘to know em- 
pyema is to know chest surgery.”” More upsetting 

2SURGICAL DISORDERS OF THE CHEST; DIAGNOSIS AND TREAT- 


MENT. By J. K. Donaldson, B.S., M.D., F.A.C.S. 2nd ed. Phila- 
delphia: Lea & Febiger, 1947. 
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are the abundant evidences of a hurried writing of 
the book and of its hurried publication. 

To those with a wide knowledge of chest condi- 
tions this book will be of some value for reference. 
It cannot be recommended for use by those for whom 
it was mainly intended, medical students, general 
practitioners, and general surgeons. 

Ricuarp H. MEAbE, JR. 


HE second edition of Gynecological and Obstetri- 

cal Urology! by Houston S. Everett is a valuable 
textbook written from the viewpoint of a gynecolo- 
gist. In a clear and straightforward manner the dis- 
ease entities encountered in female urology are dis- 
cussed. A chapter on indirect cystoscopy has been 
added to this edition and the newer operations for 
stress incontinence described. Even in this day of 
increasing specialization every gynecologist and ob- 
stetrician should know the essentials of urology and 
this book is an answer to a distinct need in this field. 
The work of Hunner is extensively reviewed and 
there is an excellent chapter on the symptomatology, 
possible cause and treatment of elusive or Hunner 
ulcer. Little attention is given to neoplastic disease 
and more to inflammatory lesions which are so fre- 
quently seen by the gynecologist. 

The organization of the book on an anatomical 
basis makes for some repetition since inflammation 
is discussed as it pertains to the urethra, then the 
bladder and in a later section of the book there is a 
chapter on inflammation of the kidneys. All of the 
information is in the book, but the reader must look 
in three places for it. The section on obstetrical 
urology is definitely limited as compared to the gyne- 
cological section. Francis M. INGERSOLL 


N the monograph Chronic Structural Low Backache 
Due to Low-Back Structural Derangement? Roberts 
gives full consideration to the anatomic changes that 
occur in the vertebral column. He states that 5 to 6 
per cent of all skeletons show some defect in the lum- 
bosacral area, and yet clinically only a very small 
percentage of these are recognized. Most of the cases 
described by Roberts are ex-servicemen. Cases of 
spondylolisthesis are described in detail with their 
x-ray findings, and 13 cases of spondylolysis are 
presented. The author gives complete case reports 
showing defects in the upper lumbar vertebrae. De- 
fects of ossification in the articular process are demon- 
strated by roentgenograms, and the diminution of 
the interarticular spaces is well described and demon- 
strated. Some cases of herniated nucleus pulposus 
are reported. 

The roentgenographic illustrations are excellent 
and beautiful diagrams are presented to show the 
defective parts more graphically. Oblique views 
were taken. The author emphasizes that the pars 
interarticularis of the lumbar vertebrae receives a 

IGYNECOLOGICAL AND OBSTETRICAL UroLocy. By Houston 
S. Everett, M.D. Baltimore: The Williams & Wilkins Co., 1947. 

2CHRONIC STRUCTURAL Low BackacnE DvE To Low-BaAck 
STRUCTURAL DERANGEMENT. By R. A. Roberts. London: H. K. 
Lewis & Co. Ltd., 1947. 
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great deal of pivotal strain and as a result the archi- 
tecture is altered. He has noted a line of translu- 
cency in this area which he believes to be not the 
result of an incomplete fusion but the result of a 
deossification. At a later stage when the strain is 
lessened the density is increased in this line. He 
compares this to the roentgen changes that are noted 
in a march fracture of a metatarsal bone. 

It is not that the deformities of the spine in them- 
selves are the cause of all the symptoms but that they 
indicate a structural defect which must be counter- 
acted by the soft tissues, and the latter therefore are 
more susceptible to any overstrain which may occur. 
These deformities also affect the adjacent paraverte- 
bral joint. He emphasizes the fact that inflammation 
occurs in the soft tissues as a result of strain. 

In the discussion of treatment the question of re- 
ferred pain and pressure on the nerve is considered, 
and the relief from correction of the deformity pres- 
ent, improving the lumbosacral angle and the re- 
habilitation of muscular strength are all brought out. 
The importance of the disc syndrome and its dra- 
matic relief by surgery is contrasted to the all too 
frequent diagnosis of psychoneurosis in cases where 
an organic lesion is not demonstrated. A plea is 
made for a more careful study of the cause of low- 
back pain in all cases. Emit D. W. Hauser 


NCE again the Yearbook of General Surgery* pre- 
sents a review of the surgical literature for the 
preceding year. With the termination of war and 
the reactivation of graduate training programs and 
research laboratories, a greater volume of investi- 
gative work has been done. This work has produced 
many stimulating articles on diversified subjects in 
the literature of 1947. 

More than 4oo of these articles have been ab- 
stracted in 712 pages with 200 illustrations. The 
abstracts are clear, concise, and meaty. The excel- 
lent illustrations lose none of their original clarity 
in reproduction. The editor is well qualified for the 
task, and his parenthetic comments interspersed 
throughout the book add much to the value of this 
review. EDWARD W. GIBBS 


lo important contribution to the medical litera- 
ture has been made by Dr. Larsell in producing 
his book, The Doctor in Oregon.* It represents a re- 
markable combination of novel and reference text. 
In its opening sections one catches a glimpse of the 
dramatic picture of the pioneers bringing civilization 
to a savage wilderness, while in the later sections 
are recorded the minutiae that make up the back- 
ground detail of this magnificent pageant. 

The book opens with an interesting report on 
medicine among the Indians, telling all that is now 
available about the diseases from which the Indians 
suffered before the coming of white men. Here is the 

3THE 1947 YEARBOOK OF GENERAL SURGERY. Edited by Evarts 
A. Graham, A.B., M.D. Chicago: The Yearbook Publishers, 
Inc., 1947. 

4Tur Doctor in OrEGOoN; A Mepicat History. By O. Larsell, 
Portland, Oregon: Binfords & Mort, 1947. 
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record of the ‘‘medicine man,” the sweat houses, the 
counterirritants, and the medical and surgical prac- 
tices of these primitive people. It is surprising to 
learn that the Indians added fifty-nine drugs to our 
pharmacopeia; that they successfully performed am- 
putations, using hot stones to control bleeding; that 
they set fractures and sutured wounds. For all their 
superstitions and fetishes, one gets the impression 
that their patients often may have fared as well as 
those in the hands of the pioneer white physician 
with his rough-and-ready surgery, his blood-letting 
and his violent cathartics. Certainly the advent of 
the white man was no blessing to the Indian. With 
the whites came diseases which apparently were new 
to the Indian, and to which he had relatively little 
immunity. Venereal disease, measles, scarlet fever, 
tuberculosis, and small-pox were among these. In 
some of the early epidemics of small-pox Indian 
tribes were decimated, and whole villages were de- 
populated. 

In the next three chapters appears the story of 
medical men coming to Oregon with the Hudson’s 
Bay Company, as missionaries to the Indians, and 
as immigrants in the period of early American settle- 
ment. Towering among these figures is Dr. John 
McLoughlin, known to the Indians as the ‘“‘White 
Headed Eagle.” Here too is the medical missionary, 
Marcus Whitman, and the story of his death at the 
hands of the Indians he was trying to serve. The 
story includes a consideration of the factors which 
apparently led to the ‘Whitman massacre.’”’ These 
first five chapters are the most interesting part of 
the book. An authoritative report has been woven 
into an absorbing story, in which the whole history 
of medicine seems to be recapitulated. 

Chapter six gives the history of medical men in 
each county of the State. Except for an occasional 
bright spot in which is described some individual 
doctor’s peculiarities, or some event in his practice, 
this chapter is as unexciting as reading a dictionary. 
The last half of the book depicts the progress of medi- 
cal education in Oregon. It tells of the development 
of a medical school, medical societies and journals, 
hospitals and institutions for the care of patients 
with communicable diseases. For the medical his- 
torian these chapters are a gold mine of exhaustive 
information. For the casual reader, they are def- 
initely “‘hard reading.” On the other hand, this sec- 
tion conveys something to the reader that is not im- 
mediately apparent. Hidden in the factual data and 
its careful documentation, is the story of man’s 
growing sense of his obligation to his fellow man. 
Whether the discussion deals with insanity, tuber- 
culosis, or epidemic disease, there is apparent a grad- 
ual recognition of the need for caring for the sick and 
protecting the well, the acceptance of an obligation, 
and the struggle to find the ways and means by 
which this obligation may be creditably discharged. 

Dr. Larsell is imminently qualified to write this 
book. He grew up in the Pacific Northwest, received 
his schooling in Oregon, and his life work has been 
the teaching of medical students in that state. He 
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has always been interested in medical history, and 
this book represents the culmination of a quarter of 
a century of devoted research. W. K. LivrxcstTon 


HIS monograph Ulcers of the Stomach and Duo- 

denum! by Edmundo Vasconcelos of 125 pages 
and 154 illustrations is printed on excellent paper 
and with type large enough to be easily read. Many 
of the illustrations are truly superb. 

The author knows this subject cannot be covered 
in detail in a monograph and states in the Foreword, 
“After twenty years of work in this field and having 
performed over 1000 operations for ulcer disease | 
have reached definite conclusions which I believe 
worth publishing. Since this book is exclusively in- 
tended to be presented at a meeting of specialists, 
such as the XIIth Congress of the International So- 
ciety of Surgery (London, 1947), all work and ideas 
already published, as well as all the bibliographic quo- 
tations have been omitted. Its only aim is to estab- 
lish the technical orientation of the author, and must 
be strictly considered as a personal point of view.” 

It is obvious that Professor Vasconcelos has learned 
much from over 1000 surgical interventions for ul- 
cer disease, and that he has been influenced largely 
by the Continental school of surgeons, particularly 
Austrian and German. American teachings, publi- 
cations and opinions have been of relatively minor 
importance. He has apparently pioneered and from 
experience learned which procedures survive the acid 
test of time; these he has adopted and recommends. 

The closure of the duodenum after a gastric re- 
section by the double purse-string method is there- 
fore recommended though many American surgeons 
have found it hazardous and difficult. The anatomy 
of the upper gastrointestinal tract is carefully de- 
scribed and given a significant réle in this text. The 
translation from Spanish to English is well done but 
nomenclature is occasionally confusing, especially 
when used for instruments and surgical procedures 
having other names in English. Nothing new to the 
literature on surgical therapy for gastroduodenal ul- 
cer is found in this text but surgical therapy advised 
by other authorities in this field and found satisfac- 
tory by the author merits repetition. 

S. J. FocELSON 


ESIGNED for the general practitioner, Colwell’s 
Diabetes Mellitus in General Practice? is clearly 
written and up to date. Especially well presented 
are the early chapters on the general characteristics, 
diagnosis and general treatment of diabetes. The 
method of diet calculation used by the author is de- 
scribed and in the chapter on insulin and its modifi- 
cations his work with insulin mixtures is summarized. 
The book is recommended as a concise, practical, 
and readable discussion of diabetes mellitus. 
WALTER H. NADLER 
1ULCERS OF THE STOMACH AND DUODENUM; TECHNIQUE OF 
SURGICAL TREATMENT. By Edmundo Vasconcelos, M.D., 
F.A.C.S. Sao Paulo, Brazil: Edit ora Revascensa S.A., 1047. 
2DIABETES MELLITUS IN GENERAL Practice. By Arthur R. 
Colwell, M.D. Chicago: The Year Book Publishers, Inc. 1047. 
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HE author of Skeletal Tuberculosis! discusses 
Ranke’s theory of pathogenesis of bone and joint 
tuberculosis in which there are two distinct phenom- 
ena, one of primary infection and the other one of 
hematogenous dissemination. He also takes into ac- 
count the local immunity of the skeletal structure. 
The alteration in general resistance as well as the 
alteration in local resistance give rise to local buds. 
This is in agreement with Redeker’s bud concept. 
Auer’s theory of local allergy is also accepted in the 
interpretation of skeletal tuberculosis. He describes 
the pathology in detail and goes on with a thorough 
discussion of the etiologic factors. His chapter on 
X-ray examination is well illustrated, showing the 
various types of skeletal tuberculous lesions. In dif- 
ferential diagnosis he discusses the tuberculin reac- 
tion, the analysis of the exudates, biopsies, and blood 
ISKELETAL TUBERCULOSIS. By Vicente Sanchis-Olmos, M.D. 
Baltimore: The Williams & Wilkins Co., 1948. 
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analyses. He also describes two tests for amyloido- 
sis. 
The chapter on treatment is well written and cov- 
ers general treatment as well as local treatment. It 
includes the conservative technique as well as sur- 
gical treatment. Tuberculosis of the different parts 
is then discussed separately, taking it through the 
etiology, pathology, x-ray appearance, symptoma- 
tology, differential diagnosis, prognosis, and treat- 
ment. In the active stage or period of hyperergy he 
prefers conservative treatment as plaster casts and 
extra-articular operations; the use of the intra-artic- 
ular arthrodesis is reserved for the tertiary phases 
of skeletal tuberculosis. 

Skeletal Tuberculosis is a good book. It is based on 
a careful study of tuberculosis in Spain as well as in 
this country, and on the author’s long experience in 
the treatment of skeletal tuberculosis. 

Emit D. W. Hauser 
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PRELIMINARY PROGRAM FOR 1948 CLINICAL CONGRESS 
THE BILTMORE HOTEL, LOS ANGELES 
OCTOBER 18-22, 1948 


HE thirty-fourth Clinical Congress of 

the American College of Surgeons will 

convene in Los Angeles during the five 

days, October 18 to 22. The surgeons of 
that great city, whose importance as a medical 
center is growing along with its spectacular in- 
crease in population, are enthusiastically planning 
a comprehensive program of operative clinics and 
demonstrations to be held in local hospitals. Some 
of the operations will be telecast from the Los 
Angeles County General Hospital to a large room 
on the lower level of the Biltmore Hotel. The 
clinicians at some twenty-five participating hos- 
pitals have arranged programs which will incor- 
porate the latest advances in surgical technique 
and operative procedures. A preliminary sched- 
ule of the clinics, demonstrations, and other pres- 
entations to be given at the hospitals appears in 
the following pages. These will be finally revised 
and amplified immediately preceding the Con- 
gress. A complete detailed program will be pub- 
lished each day for the succeeding day in the form 
of Daily Bulletins which will be distributed at the 
Headquarters hotel, The Biltmore. 

The sessions at the Biltmore Hotel, the adja- 
cent Biltmore Theater, and the Philharmonic 
Auditorium across the street, will, like the clinics 
in the hospitals, include subjects in general sur- 
gery, obstetrics and gynecology, fractures, ortho- 
pedic surgery, thoracic surgery, neurosurgery, 
genitourinary surgery, and ophthalmology and 
otorhinolaryngology. Several official meetings are 
also scheduled. A series of Hospital Standardiza- 
tion conferences will be held for four days from 
Monday through Thursday. As stated previous- 
ly, telecasts of operations will be shown. There 
will be the usual impressive display of scientific 
and technical exhibits. 


PRESIDENTIAL MEETING 

The opening evening session of the Clinical 
Congress will be devoted to the Presidential 
Meeting, at which the officers-elect, consisting of 
Dr. Dallas B. Phemister of Chicago as president, 
Dr. Howard A. Patterson of New York as first 
vice president, and Dr. Carl H. McCaskey of 
Indianapolis as second vice president will be in- 
stalled. Dr. Arthur W. Allen of Boston, outgoing 
president and vice-chairman of the Board of 
Regents, will preside and will deliver the Presi- 
dential Address. The third Martin Memorial 
Lecture will be delivered by Dr. Clarence Cra- 
foord, professor of surgery, University of Stock- 
holm. Dr. Crafoord’s subject will be, “Some As- 
pects of the Development of Intrathoracic Sur- 
gery.” 

The Annual Convocation will be held on the 
final evening, Friday. The formal initiation cere- 
monies and the presentation of the Fellowship 
Address by Dr. L. A. Du Bridge, president, Cali- 
fornia Institute of Technology, Pasadena, will 
constitute the program. Dr. Du Bridge’s subject 
will be, “The Physicist Meets the Doctor.” 


ASSEMBLY OF INITIATES 


The 1948 initiates will attend an assembly on 
Friday afternoon from 1:30 to 2:15 o’clock in the 
Temple, Baptist Church. Dr. Dallas B. Phemis- 
ter, incoming president of the College, will preside. 
Dr. Irvin Abell, chairman of the Board of Re- 
gents, and Dr. Bowman C. Crowell and Dr. Mal- 
colm T. MacEachern, associate directors, will 
briefly outline the program of the College. 


OTHER OFFICIAL MEETINGS 


The annual meeting of the Governors and Fel- 
lows of the College will be held on Thursday after- 
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noon at 1:30 o’clock. Reports on activities of the 
American College of Surgeons will be presented 
by the officers and chairmen of the standing com- 
mittees, followed by the election of officers. 

Meetings of three important committees will be 
held on Wednesday as follows: State and Provin- 
cial Executive Committees, 9:00 to 10:00 a.m.; 
State and Provincial Credentials Committees and 
Committees on Applicants and Judiciary Com- 
mittees, 10:00 to 11:00 a.m.; and National and 
Regional Fracture Committees, 3:30 to 5:00 p.m. 
The Committee on the Library will be held on 
Thursday from 3:00 to 4:00 p.m. A dinner for the 
Committee on Fractures and Other Traumas, and 
chairmen of the Regional Committees, will be 
held from 6:00 to 8:00 p.m. on Thursday. 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


The Forum on Fundamental Surgical Problems, 
one of the most popular features of Clinical Cong- 
resses during the past few years, will be held on 
Tuesday through Friday mornings, in two sec- 
tions meeting concurrently. Brief reports of orig- 
inal clinical and experimental observations re- 
lating to the broad aspects of surgery and the sur- 
gical specialties will be presented, under the gen- 
eral direction of Dr. Owen H. Wangensteen, chair- 
man of the committee, Forum on Fundamental 
Surgical Problems. 


EVENING SCIENTIFIC SESSIONS— 
GENERAL SURGERY 

“Malignant Lesions of the Thyroid Gland” will 
be the subject of the Tuesday evening general sur- 
gery symposium. ‘Histologic Types of Thyroid 
Carcinoma and their Clinical Significance,” will 
be discussed by Dr. Frank W. Foote of New York; 
“Aberrant Thyroid,” by Dr. Brien T. King of 
Seattle; “Malignancy in Nodular Goiter,” by Dr. 
Warren H. Cole of Chicago; and ‘Radioactive 
Iodine for the Treatment of Thyroid Disease, 
Including Cancer,” by Dr. Myron Prinzmetal, 
Los Angeles. 

“Endometriosis” will be the subject for the 
Wednesday evening general surgery symposium. 
“The Medical Treatment and Significance of 
Endometriosis,” will be discussed by Dr. Joe V. 
Meigs of Boston; “Surgical Procedures Involved 
in the Treatment of Endometriosis,” by Dr. Virgil 
S. Counsellerof Rochester, Minnesota; and “Eti- 
ology of Endometriosis,” by Dr. Brooks Ranney 
of Chicago. The annual Fracture Oration will also 
be presented at the Wednesday evening session. 

“Surgery of the Heart and Great Vessels” will 
be the subject of the Thursday evening general 
surgery symposium. ‘Surgical Treatment of Pul- 
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monic Stenosis,” will be discussed by Dr. Alfred 
Blalock of Baltimore; ‘‘The Surgical Treatment of 
Constrictive Pericarditis,” by Dr. Emile F. Hol- 
man of San Francisco: ‘“The Surgery of Patent 
Ductus Arteriosus,” by Dr. John C. Jones of Los 
Angeles; and “Treatment of Coarctation of the 
Aorta,” by Dr. Robert E. Gross, Boston. 


EVENING SCIENTIFIC SESSIONS—OPHTHALMOLOGY 


The preliminary program for the Tuesday eve- 
ning Ophthalmology session includes the follow- 
ing subjects: ““Tumors of the Eyelids and the Con- 
junctiva,” by Dr. Michael J. Hogan of San Fran- 
cisco; “‘Partial Keratectomy,” by Dr. George L. 
Kilgore of San Diego; and the ‘Third paper will 
probably be on “Studies of the Cytology of Con- 
junctival Exudates.” 

The Wednesday evening program will be de- 
voted to a panel discussion on the subject, “‘Neo- 
plasms of the Eyelids, Orbit, Nose, and Acces- 
sory Sinuses—Treatment and Plastic Repair,” 
and will be participated in jointly by ophthalmol- 
ogists and otorhinolaryngologists. Dr. Gordon B. 
New of Rochester, Minnesota, will be the moder- 
ator. 

The program for the Thursday evening Oph- 
thalmology session includes the following subjects: 
“Retinal Detachment,” by Dr. Dohrmann K. 
Pischel of San Francisco: “The Use of Retrobul- 
bar Alcohol Injection for Ocular Pain,” by Dr. 
Alfred E. Maumenee of Baltimore; and a third 
paper is not yet definitely selected. 


EVENING SCIENTIFIC SESSIONS— 
OTORHINOLARYNGOLOGY 

The preliminary program for the Tuesday eve- 
ning Otorhinolaryngology session includes the fol- 
lowing subjects: ‘Effects of Streptomycin on 
Eighth Nerve Function,” by Dr. Page Northing- 
ton of Oakland; “Anatomical Considerations in 
Ear Surgery,” by Dr. J. Brown Farrior of Tampa; 
and “Chronic Laryngeal Stenosis,” by Dr. John 
B. Erich of Rochester, Minnesota. 

The Wednesday evening program will be de- 
voted to a panel discussion on the subject, ‘‘Neo- 
plasms of the Eyelids, Orbit, Nose and Accessory 
Sinuses—Treatment and Plastic Repair,’ and 
will be participated in jointly by ophthalmolo- 
gists and otorhinolaryngologists. Dr. Gordon B. 
New of Rochester, Minnesota, will be the moder- 
ator. 

The program for the Thursday evening Oto- 
rhinolaryngology session includes the following 
subjects: “Present Day Status of Fenestration 
Surgery,” by Dr. Leighton F. Johnson of Boston; 
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Rosenberger of Cleveland; “Modern Manage- 
ment of Oro-Antral Fistula,” by Dr. Richard 
Thomas Barton of Beverly Hills; and “Surgical 
Treatment of Laryngeal Cancer,” by Dr. Che- 
valier L. Jackson of Philadelphia. 
GENERAL SURGERY PANEL DISCUSSIONS 

General surgery panel discussions will be held 
on Monday, Tuesday, and Wednesday after- 
noons, from 1:30 to 3:00 and from 3:30 to 5:00 
o’clock, and on Thursday afternoon from 3:30 to 
5:00. The early session on Monday will be on 
‘Acute Renal Failure in Surgical Patients,” with 
Dr. Frederick A. Coller of Ann Arbor as modera- 
tor, and the late session on ““Tumors of the 
Mouth, Jaw and Face,” with Dr. Gordon B. New 
of Rochester, Minnesota, as the moderator. The 
early session on Tuesday will be on “Low Lying 
Malignant Lesions of the Bowel,” with Dr. Fred 
W. Rankin of Lexington, Kentucky, as modera- 
tor, and the late session on ‘Evaluation of Liver 
Function in Relation to Surgery,” with Dr. Nath- 
an A. Womack, lowa City, as moderator. The 
early session on Wednesday will be on “Peripheral 
Arterial Disease’”’ with Dr. Alton Ochsner of New 
Orleans as moderator, and at the late session 
“Ulcerative Colitis” will be discussed, with Dr. 
Henry W. Cave of New York as moderator. The 
Thursday session will be concerning “Isotopes in 
Surgery,” with Dr. George M. Curtis of Colum- 
bus as moderator. 


OPHTHALMOLOGY PANEL DISCUSSIONS 


Panel discussions in ophthalmology will be held 
Tuesday, Wednesday, and Thursday mornings 
from 9:00 to 10:30 o’clock. The Tuesday subject 
will be “Surgical Management of: (1) Acute In- 
flammatory Glaucoma; (2) Chronic Simple Glau- 
coma; (3) Congenital Glaucoma,” with Dr. A. 
Ray Irvine of Los Angeles as the moderator. The 
Wednesday subject will be “Congenital Catar- 
act,” with Dr. Otto Barkan of San Francisco as 
moderator. The Thursday subject will be ‘“Sur- 
gery of the Oblique Muscles,” with Dr. C. Allen 
Dickey of San Francisco as the moderator. 


OTORHINOLARYNGOLOGY PANEL DISCUSSIONS 


Panel discussions in otorhinolaryngology will 
be held Tuesday, Wednesday, and Thursday 
mornings from 10:45 to 12:15 o’clock. The Tues- 
day subject will be “Rehabilitation of the Hard of 
Hearing” with Dr. Walter P. Work of San Fran- 
cisco as moderator. The Wednesday subject will 
be “The Preparation of the Surgical Patient and 
Postoperative Care,” with Dr. Colby Hall of Los 
Angeles as moderator. The Thursday subject for 


discussion will be “Diseases of the Esophagus,” 
with Dr. Alden H. Miller of Los Angeles as mod- 
erator. 
SPECIALTY PANEL DISCUSSIONS 
Specialty panel discussions will be held on Fri- 
day afternoon from 1:30 to 3:00 and from 3:15 to 
4:45 o'clock, as follows: 
Urology—Moderator, Dr. REED M. NeEssit, Ann 
Arbor 
1:30 to 3:00 p.m.—‘“‘Present Day Management 
of Urinary Tract Infections.” 
3:15 to 4:45 p.m.—“The Clinical Management 
of Branched Renal Calculi.”’ 
Orthopedic Surgery—Moderator, Dr. Joun C. 
Wi son, Los Angeles 
1:30 to 3:00 p.m.—‘‘Mechanical Derangements 
of the Knee Joint.” 
3:15 to 4:45 p.m.—“‘Fractures about the Hip.” 
Thoracic Surgery—Moderator, Dr. FRANK S. 
Do.tey, Los Angeles 
1:30 to 3:00 p.m.—‘‘Diagnosis and Surgical 
Treatment by Pulmonary Resection for 
Carcinoma, Bronchiectasis, and Tuberculo- 


sis.” 
3:15 to 4:45 p-m.—‘‘Surgery of the Esopha- 
gus. 


Plastic Surgery—Moderator, Dr. TRUMAN G. 
BLocKER, JR., Galveston 
1:30 to 3:00 p.m.—‘‘Congenital Facial Defor- 
mities.”’ 
3:15 to 4:45 p.m.—“Burn Contractures of the 
Extremities.” 
Gynecology and Obstetrics—Moderator, Dr. JOHN 
C. Burcu, Nashville 
1:30 to 3:00 p.m.—“‘Hysterectomy: Physiolog- 
ical Considerations— Indications.” 
3:15 to 4:45 p.m.—‘‘Hysterectomy: Technical 
Considerations—Complications.”’ 
Neurological Surgery—Moderator, Dr. Howarp 
C. NAFFZIGER, San Francisco 
:30 to 4:45 p.m.—‘‘Cerebral Angiography.” 
a. “Anatomical Interpretations of Angio- 
graphy.” 
b. “Characteristic Patterns of Angiography 
in Brain Tumors.” 
c. “Angiography of Circulatory Lesions and 
Their Treatment.” 
d. ‘Technique and Materials.” 


— 


AFTERNOON SYMPOSIA 
Symposia on Cancer Clinics and Cancer De- 
tection Centers, and on Fractures and Other 
Traumas, will be held in the Ballroom and in the 
Biltmore Theater respectively on Tuesday after- 
noon from 2:00 to 5:00 o’clock. A symposium 
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on Graduate Training in Surgery will be held in 
the Ballroom on Thursday afternoon from 3:00 
to 5:00 o'clock. 


HOSPITAL STANDARDIZATION CONFERENCES 


The twenty-seventh annual Hospital Standard- 
ization Conference which is an integral part of the 
Clinical Congress, will provide an opportunity for 
thorough discussion of many problems incident to 
hospital care of the patient. The sessions will be 
of vital interest to members of medical staffs of 
hospitals, trustees, administrators, nurses, and 
other executive personnel. During the four day 
conference selected authorities from various fields 
of hospital work will participate in the program. 

The conference will open at 10:00 a.m. on Mon- 
day, October 18, in the Ballroom of the Biltmore 
Hotel, with a joint meeting for surgeons and hos- 
pital representatives. Among the subjects which 
will be discussed at this and later sessions will be: 
The Point Rating System of the American College 
of Surgeons; Professional Accounting—the Medi- 
cal Audit; Utilization of Nurses’ Aides; Planning, 
Organization, and Management of a Modern Ad- 
mitting and Emergency Department; Administra- 
tive Aspects of the Early Ambulation of Patients; 
the Personality Factor in Hospital Management; 
Coordination of Activities of Doctors, Administra- 
tors, and Trustees; Organization and Work of the 
Surgical Committee; and Advantages of Having 
Medical Staff Offices in the Hospital. 

An especially interesting type of session, inaug- 
urated at last year’s Clinical Congress in New 
York, will be a Forum on Fundamental Problems 
in Hospital Administration, conducted in a way 
similar to the Forum on Fundamental Surgical 
Problems—that is, recent graduates from schools 
of hospital administration, who are now doing ad- 
ministrative work, will submit abstracts on sub- 
jects of current interest, from which will be chosen 
some ten or twelve speakers who will present the 
discussions. 


COMMITTEE ON ARRANGEMENTS 


The Committee on Arrangements for the Clini- 
cal Congress in Los Angeles has been well organ- 
ized and is actively functioning. The membership 
follows: 

General Committee 
Donald G. Tollefson, M.D., F.A.C.S., Chairman 
Hugh T. Jones, M.D., F.A.C.S., Vice-Chairman 
Harold Lincoln Thompson, M.D., F.A.C.S., Secretary- 
Treasurer 


Gilbert J. Thomas, M.D., F.A.C.S., Regent of the College 


Cc 
I. Vincent Askey, M.D., F.A.C.S. 
Max W. Bay, M.D., F.A.C.S. 
J. MacKenzie Brown, M.D., 


F.A.C.S. 


Lawrence Chaffin, M.D., F.A.C.S. 
A. Ray Irvine, M.D., F.A.C.S. 
Maurice Kahn, M.D., F.A.C.S. 
W. E. MacPherson, M.D. 

B. O. Raulston, M.D. 

Louis J. Regan, M.D. 

Carl Rusche, M.D., F.A.C.S. 
Stafford Warren, M.D. 


Committee for the Southern California Chapter 
Ray B. McCarty, M.D., F.A.C.S., Riverside 

Meredith G. Beaver, M.D., F.A.C.S, Redlands 

Clarence E. Rees, M.D., F.A.C.S., San Diego 

Carl G. Johnson, M.D., F.A.C.S., Long Beach 

James H. Saint, M.D., F.A.C.S., Santa Barbara 


Hospital Committee 
The members of the hospital committee are 
listed on succeeding pages with the list of hospitals 
participating in the clinical program. 


MEDICAL MOTION PICTURES 


An appreciated feature of the Clinical Congress 
will again be the showing of medical motion pic- 
tures each day. The latest available pictures on 
surgery and related subjects will be presented. 
Special showings will be arranged of medical mo- 
tion pictures in the fields of ophthalmology and 
otorhinolaryngology. Both sound and silent films 
will be shown, all of which will have been ap- 
proved by the Committee on Motion Pictures. 
Some of the newer medical motion pictures now 
under production will be shown. 


TECHNICAL AND SCIENTIFIC EXHIBITIONS 


The Technical and Scientific Exhibits will oc- 
cupy the Ballroom foyer, the Renaissance Room, 
and the Galleria of the Biltmore Hotel, according 
to present plans. Leading manufacturers of surgi- 
cal instruments, x-ray apparatus, sterilizers, op- 
erating room lights, ligatures, dressings, hospital 
apparatus and supplies of all kinds, and pharma- 
ceuticals, and publishers of medical books will be 
represented. 


ENTERTAINMENT FOR VISITORS 


The Committee on Arrangements is planning a 
most interesting program for the wives and other 
guests of Fellows who are attending the Clinical 
Congress. Among the events planned are a lunch- 
eon at Cocoanut Grove with a style show and 
other entertainment; tours to the Hollywood stu- 
dios, to radio stations, to the Huntington Library, 
to Mount Wilson Observatory, to Griffith Park 
Observatory, and to the residential districts in 
which are situated the homes of motion picture 
stars. 

A special registration desk will be provided for 
guests. A fee to cover the costs of the tours and 
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entertainment will be charged, which will amount, 
according to the present estimate, to $10.00 for 
the four days beginning Tuesday morning. Since 
the committee in charge needs to determine in ad- 
vance how many persons wish to be included in the 
various events, registration is desired by mail as 
soon as possible. 


ADVANCE REGISTRATION 


Surgeons who wish to attend the Congress 
should register in advance. Under a new plan, ad- 
vance registration will greatly expedite the pro- 
cedure of registering. 

No registration fee will be charged Fellows 
whose dues are paid to December 31, 1947. For 
endorsed Junior and Senior Candidates, the fee 
will be $5.00. Non-Fellows who after individual 
consideration are permitted to register, will pay a 
fee of $10.00. 

No registration fee will be required of initiates 
of the class of 1948. 


HOTEL RESERVATIONS 


It is desirable to make hotel reservations as 
early as possible because of the shortage of hotel 
rooms that prevails in Los Angeles as well as in 
other cities. In making these, communications 
should be addressed to the Los Angeles Conven- 
tion and Visitors’ Bureau, care of the Los Angeles 
Chamber of Commerce, stating that you will be 
attending the Clinical Congress of the American 
College of Surgeons. All hotel reservations for 
the Clinical Congress are to clear through this 
Bureau. No correspondence should be sent direct- 
ly to the hotels. A form for reservations was en- 
closed in the letter recently sent to Fellows. 
Choice of hotels may be designated. The hotels 
in Los Angeles require a deposit in advance. 


CLINICAL CONGRESS 


Monday, October 18 


8:00-12:00 Clinics and Demonstrations—Local Hospitals 

10:00-12:30 General Assembly—Ballroom 

1:30-3:00 Panel Discussion—Philharmonic Auditorium 

2:00-4:00 ‘Television, Surgical Specialties—Foyer, Bilt- 
more Bowl (Lower Level) 

2:00- 5:00 Clinics and Demonstrations—Local Hospitals 

2:00—- 5:00 Hospital Conference—Ballroom 

2:00- 5:00 Surgical Film Exhibition (General)—Bilt- 
more Theater 

3:30- 5:00 Panel Discussion—Philharmonic Auditorium 

8:15-10:30 Presidential Meeting—Philharmonic Audito- 
rium 


Tuesday, October 19 


8:00-12:00 Clinics and Demonstrations—Local Hospitals 
8:30-12:30 Forum on Fundamental Surgical Problems— 
Philharmonic Auditorium 
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There follows the list of member hotels, Con- 
vention and Visitors’ Bureau, Los Angeles Cham- 
ber of Commerce: 


Los ANGELES HOTELS 


Rates (as of May 15, 1948) 
Subjec to change 


Double Twin 
Alexandria, 210 West 5th St. $ 6.00 up $ 7.00 up 
Ambassador, 

3400 Wilshire Blvd...... $10.00-17.00 $10.00-17.00 
Biltmore, 515 South Olive St. 7.50-12.00 $ 7.50-12.00 
Chancellor, 3191 West 7thSt. $ 4.50- 6.00 $ 4.50- 6.00 
Chapman Park, 

3401 Wilshire Blvd...... $ 6.00- 7.00 $ 7.00- 8.00 
Clark, 426 South Hill St.... $ 4.50- 5.00 $ 5.s0- 6.00 
Commodore, 

1203 West 7th St........ $ 3.00- 3.50 $ 4.00 
Elmar, 235 South Hope St.. $ 3.00 $ 3.00 
Figueroa, 

939 South Figuera St..... $ 3.00- 4.00 $ 5.00 
Gates, 6th and Figueroa Sts. $ 3.50- 6.00 $ 3.50- 6.00 
Gaylord, 3355 Wilshire Blvd. $ 7.50 up $ 7.50 up 
Hayward, 6thand Spring Sts. $ 5.00 $ 5.50 
Hollywood Drake, 

6724 Hollywood Blvd.... $ 3.50 up $ 4.50 up 
Hollywood Hotel, 

Hollywood at Highland... $ 5.00- 6.00 $ 5.00- 6.00 
Hollywood Knickerbocker, 

101d EVEE Sh. coc ccesse: $ 6.00 up $ 6.00 
Hollywood Plaza, 

1637 No. Vine St........ $ 4.00 up $ 4.50 up 
Hollywood Roosevelt, 

7000 Hollywood Blvd.... $ 7.00 up $ 8.00 up 
Kipling, 4077 West Third St. $ 3.00 $ 3.50- 4.00 
Lankershim, 230 West 7thSt. $ 3.00- 4.50 $ 4.50- 7.00 
Mayan, 3049 West 8th St... $ 4.00- 5.50 $ 5.00- 5.50 
Mayfair, 1256 West 7th St... $ 5.00 up $ 6.00- 7.00 
Natick, 108 West 1st St.... 

Rosslyn, 111 West 5th St... $ 4.00- 8.00 $ 4.50- 9.00 
San Carlos, 

507 West sth Street..... $ 4.50 $ 6.00 
Savoy, 

6th St. and Grand Ave... $ 3.50- 5.50 $ 4.50- 5.00 
Town House, 

639 Commonwealth Ave.. $14.00 $14.00 


PROGRAM IN BRIEF 


8:30-12:30 Forum on Fundamental Surgical Problems— 
Ballroom 

g:00-10-30 Panel Discussion, Ophthalmology—Confer- 
ence Room No. 1 

9:30-12:30 Hospital Conference—Music Room 

9:30-12:30 Surgical Film Exhibition (General)—Bilt- 
more Theater 

10:00-12:00 Television, General Surgery—Foyer, Bilt- 
more Bowl 

10:45-12:15 Panel Discussion — Otorhinolaryngology — 
Conference Room No. 1 

1:30- 3:00 Panel Discussion—Philharmonic Auditorium 

2:00- 4:00 Television, Surgical Specialties—Foyer, Bilt- 
more Bowl 

2:00- 4:00 Surgical Film Exhibition (E.E.N.T.)—Con- 
ference Room No. 1 

2:00- 5:00 Hospital Standardization Conference—Music 

Room 
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2:00- 5:00 Symposium on Cancer Clinics and Cancer 

Detection Centers—Ballroom 

5:00 Symposium on Fractures and other Traumas 

—Biltmore Theater 

3:30- 5:00 Panel Discussion—Philharmonic Auditorium 

7:00— 8:00 Surgical Film Exhibition (E.E.N.T.)—Con- 
ference Room No. 1 

8:00-10-30 Hospital Conference 

8:00-10:30 Scientific Session, 
harmonic Auditorium 

8:00-10:30 Scientific Session, Ophthalmology—Confer- 
ence Room No. 1 

8:00-10:00 Scientific Session, Otorhinolaryngology—Con- 
ference Room No. 5 


2:00- 


Music Room 
General Surgery—Phil- 


Wednesday, October 20 


8:00- 9:00 Meeting of Cancer Committee—Conference 
Room No. 6 

8:00-12:00 Clinics and Demonstrations—Local Hospitals 

8:30-12:30 Forum on Fundamental Surgical Problems— 
Ballroom 

8:30-12:30 Forum on Fundamental Surgical Problems— 
Philharmonic Auditorium 

g:00-10:30 Panel Discussion-Ophthalmology—Confer- 
ence Room No. 1 

g:00-10:00 State and Provincial Executive Committees 
Engineers’ Club 

9:30-12:30 Hospital Conference— Music Room 





9:30-12:30 Surgical Film Exhibition (General)—Bilt- 
more Theater 
10:00-12:00 Television, General Surgery—Foyer, Bilt- 


more Bowl (Lower Level) 

10:00-11:00 State and Provincial Credentials Committees 
and Committees on Applicants and Judiciary 
Committees. 

10:45-12:15 Panel Discussion, Otorhinolaryngology—Con- 
ference Room No. 1 

12:00- 2:00 Luncheon—Meeting of Board of Governors. 

1:30— 3:00 Panel Discussion—Philharmonic Auditorium 

2:00- 4:00 Surgical Film Exhibition (E.E.N.T.)—Con- 
ference Room No. 1 

2:00- 4:00 Television, Surgical Specialties—Foyer, Bilt- 
more Bowl (Lower Level) 


2:00—- 5:00 Surgical Film Exhibition (General)—Bilt- 
more Theater 

2:00- 5:00 Hospitai Conference—Music Room 

3:30- 5:00 Panel Discussion—Philharmonic Auditorium 

3:30- 5:00 Meeting of National and Regional Fracture 


Committees— Ballroom 

7:00- 8:00 Surgical Film Exhibition (E.E.N.T.) 
ence Room No. 1 

8:00-10:00 Combined Session, Ophthalmology and Oto- 
rhinolaryngology—Conference Room No. 1 

8i00-10:30 Scientific Session, General Surgery 
harmonic Auditorium 

8:00-10:30 Hospital Conference—Music Room 


Confer- 


Phil- 


Thursday, October 21 


8:00-12:00 Clinics and Demonstrations—Local Hospitals 
8:30-12:30 Forum on Fundamental Surgical Problems— 
Ballroom 
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8:30-12:30 Forum on Fundamental Surgical Problems— 
Philharmonic Auditorium 
g:00-10:30 Panel Discussion, Ophthalmology—Confer- 
ence Room No. 1 
9:30-12:30 Hospital Conference—Music Room 
10:00-12:00 Television, General Surgery—Foyer, Biltmore 
Bowl 
10:45-12:15 Panel Discussion, Otorhinolaryngology—Con- 
ference Room No. 1 
1:30- 1:45 Adjourned Meeting, Governors—Ballroom 
1:45— 3:00 Annual Meeting, Fellows—Ballroom 
2:00- 4:00 Television, Surgical Specialties—Foyer, Bilt- 
more Bowl 
2:00- 5:00 Hospital Conference—Music Room 
2:30- 5:00 Surgical Film Exhibition (General)—Bilt- 
more Theater 
3:00- 5:00 Symposium, Graduate Training in Surgery— 
Ballroom 
3:30- 5:00 Panel Discussion—Philharmonic Auditorium 
3:00- 4:00 Committee on The Library—Conference 
Room No. 6 
6:00- 8:00 Dinner for Committee on Fractures and Other 
Traumas and Chairmen, Regional Committees— 
Engineers’ Club 
7:00- 8:00 Surgical Film Exhibition (E.E.N.T.)—Con- 
ference Room No. 1 
8:00-10:00 Hospital Conference—Music Room 
8:00-10:30 Scientific Session-General Surgery—Philhar- 
monic Auditorium 
8:00-10:30 Scientific Session-Ophthalmology—Confer- 
ence Room No. 1 
8:00-10:30 Scientific Session-Otorhinolaryngology—Con- 
ference Room No. 8 


Friday, October 22 
8:00-12:00 Clinics and Demonstrations—Local Hospitals 
8:30-12:30 Forum on Fundamental Surgical Problems— 
Ballroom 
8:30-12:30 Forum on Fundamental Surgical Problems— 
Philharmonic Auditorium 
9:30-10:30 Surgical Film Exhibition (E.E.N.T.)—Bilt- 
more Theater 
10:00-12:00 Television, 
more Bowl 
10:30-12:30 Surgical 
more Theater 
1:30- 2:15 Assembly of Initiates—Temple, 
Church 
1:30- 4:30 Panel Discussions for each of the following: 
Gynecology and Obstetrics—Conference Room 
No. 1 
Plastic Surgery—Ballroom 
Neurological Surgery—Conference Room No. 5 
Thoracic Surgery—Engineers’ Club 
Urology—Conference Room No. 9 
Orthopedic Surgery—Biltmore Theater 
2:00- 4:00 Television, Surgical Specialties—Foyer, Bilt- 
more Bowl 
2:00- 5:00 Clinics and Demonstrations—Local Hospitals 
7:30- 8:00 Assembly of Initiates for Processional—Tem- 
ple, Baptist Church 
8:15-10:00 Convocation—Philharmonic Auditorium 








General Surgery—Foyer, Bilt- 


Film Exhibition (General)—Bilt- 


Baptist 
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PRELIMINARY CLINICAL PROGRAM 


PARTICIPATING HOSPITALS AND 


California Lutheran Hospital, Los Angeles—William F. 
Quinn, M.D. 

Cedars of Lebanon Hospital, Los Angeles—Adolph A. 
Kutzmann, M.D., F.A.C.S. 

Children’s Hospital, Los Angeles—J. Norton Nichols, 
M.D., F.A.C.S. 

French Hospital, Los Angeles—Pierre Paul Viole, M.D. 

Glendale Sanitarium and Hospital, Glendale—Eugene J. 
Joergenson, M.D., F.A.C.S. 

Hospital of the Good Samaritan, Los Angeles—Francis 
M. McKeever, M.D. 

Collis P. and Howard Huntington Memorial Hospital, 
Pasadena—Leroy B. Sherry, M.D., F.A.C.S. 

Los Angeles County General Hospital, Los Angeles—Clar- 
ence J. Berne, M.D., F.A.C.S. 

Methodist Hospital of Southern California, Los Angeles— 
Paul A. Quaintance, M.D., F.A.C.S. 

Orthopaedic Hospital, Los Angeles—Ward M. Rolland, 
M.D., F.A.C.S. 

Physicians and Surgeons Hospital, Glendale—John 
Paxton, M.D., F.A.C.S. 

Presbyterian Hospital-Olmsted Memorial, Hollywood— 
William H. Snyder, M.D., F.A.C.S. 

Queen of Angels Hospital, Los Angeles—Donald E. Ross, 
M.D., F.A.C.S. 


CLINICS IN LOS ANGELES 


CALIFORNIA LUTHERAN HOSPITAL 
LOS ANGELES 


Monday 
8:00-12:00. General Surgery. Operative Clinics: 

Gastrointestinal-Surgery—Vagotomy and Gastroenter- 
ostomy. JACK Farris and AssoctaTEs. 

Two Team Abdominal Perineal. Matcotm HILi and 
ASSOCIATES. 

Gastric Resections. WILLIAM F. QuINnN, NORMAN 
CARDEY. 


Tuesday 
8:00-12:00. General Surgery. Operative Clinics: 
Carcinoma of Face, Neck, and Breast. Los Angeles 
Tumor Institute Staff. 
Carcinoma of Stomach. L. A. ALESON. 
Thoracic Surgery. Operative Clinic: 
Carcinoma of Lung. LyMAN BREWER and AssocliATES. 


Wednesday 
8:00-12:00. General Surgery. Operative Clinics: 
Lesions of Thyroid. O. DALE LiLoyp. 
Cholecystic Disease. W. H. OLps and Associates. 
Hernioplasty. F. Lerx and A. LAUBERSHEIMER. 


Thursday 


8:00-12:00. Obstetrics and Gynecology. Operative Clinics: 
Total Hysterectomy. DoNALbD G. TOLLEFSON and Asso- 
CIATES. 
Vaginal Hysterectomy. PAuLA Horn and AssoctaTEs. 
Total Hysterectomy. WILLIAM BROWNFIELD and Asso- 


CIATES. 


HOSPITAL CLINICS COMMITTEE 


St. Francis Hospital, Lynwood—Finis G. Cooper, M.D., 
F.A.C.S. 
St. John’s 9 ¥t Santa Monica—George Arnold Ste- 
vens, M.D., F.A.C.S. 
St. re Hospital, Burbank—Ralph H. Walker, M.D., 
A.C.S 


o Luke Hospital, Pasadena—James M. Marshall, M.D., 
F.A.C.S 


St. Vincent’ s Hospital, Los Angeles—William P. Kroger, 
M.D., F.A.C.S. 

Santa Fe Coast Lines Hospital, Los Angeles—Richard J. 
Flamson, M.D., F.A.C.S. 

Santa Monica Hospital, Santa Monica—Leo J. Madsen, 
M.D., F.A.C.S. 

U.S. Army, McCornack General Hospital, Pasadena— 
Colonel Lawrence C. Ball, M.C., U.S.A. 

U.S. Naval Hospital, Long Beach—Captain F. C. Hill 

U.S. Veterans Administration, Birmingham General Hos- 
pital, Van Nuys—Joseph A. Weinberg, M.D. 

U.S. Veterans Administration Center, Wadsworth General 
Hospital, Sawtelle—Francis X. Byron, M.D. 

White Memorial Hospital, Los Angeles—Clarence E. 
Stafford, M.D., F.A.C.S. 


AND VICINITY HOSPITALS 


Low Cervical Section and other Gynecological Proce- 
dures. RALPH THOMPSON, GEORGE HEwitt and A. N. 
WEBB. 


CEDARS OF LEBANON HOSPITAL, 
LOS ANGELES 
Tuesday 
10:00-12:00. General Surgery. Operative Clinic: Thyroid- 
ectomy. M. Kaun, M. Bay. 
10:00-12:00. Gynecology. Operative Clinic: Selected cases. 
I. KRAHULICK. 
10:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected cases. J. STEINBERG. 


Wednesday 
10:00-12:00. General Surgery. Operative Clinic: Smith- 
wick operation. M. RABwIN. 
10:00-12:00. Neurosurgery. Operative Clinic: Selected 
cases. TRACY PUTNAM. 
Thursday 
10:00-12:00. General Surgery. Operative Clinic: Abdom- 
inal surgery. I. Y. OLcH. 
10:00-12:00. Gynecology. Operative Clinic: Selected cases. 
JosepH Harris, LEON KROHN. 
10:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected cases. J. STEINBERG. 


Friday 
10:00-12:00. General Surgery. Operative Clinic: Selected 
cases. S. HERZIKOFF. 
10:00-12:00. Thoracic Surgery. Operative Clinic: Selected 
cases. A. GOLDMAN. 
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Tuesday through Friday 
10:00-12:00. General Surgery. Nonoperative Clinics: 
Smithwick Operation; Colectomy; Gall Bladder; Thy- 
roid; Roentgenology; Pathology. M. Raswin, D. 
ROSENBLUM, Max Bay, I. Y. Otcu, Members of 
Thyroid Committee, EUGENE FREEDMAN, N. FRIED- 
MAN. 


CHILDREN’S HOSPITAL, LOS ANGELES 
Monday 


Thoracic Surgery. Operative Clinics: 
Blalock Operation. 

Bronchoscopy. 

Oral Surgery. Operative Clinics: 
Cleft Palate. . 
Cleft Lip. 

Ortho pedic Surgery. Operative Clinics: 

Hip Fusion. 
Triple Arthrodesis. 
Biopsy Knee. 
Tuesday 

Otolaryngology. Operative Clinics: Tonsillectomy and Ade- 
noidectomy, and Mastoidectomy. 

Plastic Surgery. Operative Clinics: Padgett Grafts, Re- 
construction Ears, and Excision of Nevus with Graft. 
Ophthalmology. Operative Clinics: Recession and Resection, 
Tuck and Recession, O’Connor Cinch, Ptosis-Moti. 


Wednesday 

General Surgery. Operative Clinics: 

Herniorrhaphy. 

Orchidopexy. 

Appendectomy. 

Thyroglossal Cyst. 
Thoracic Surgery. Operative Clinics: 

Coarctation. 

Patent Ductus. 


Thursday 

Genitourinary Surgery. Operative Clinics: 
Nephrectomy. 

Bladder Neck Resection. 
Cystoscopy. 

Ortho pedic Surgery. Operative Clinics: 
Spinal Fusion. 

Arthrodesis (Britton type). 

General Surgery. Operative Clinic: 
Rectovaginal Fistula. 

Thoracic Surgery. Operative Clinics: 
Bronchoscopy. 

Laryngoscopy. 

Neurosurgery. Operative Clinics: 
Cerebellar Exploratory. 

Choroid Plexectomy. 
Bone Flap. 
Friday 

Otolaryngology. Operative Clinic: 
Tonsillectomy and Adenoidectomy. 

General Surgery. Operative Clinics: 
Pyloroplasty. 

Herniorrhaphy. 

Ophthalmology. Operative Clinics: 
Recession and Resection. 
Enucleation. 

Ptosis. 


* II:IO-11 520. 
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FRENCH HOSPITAL, LOS ANGELES 
Wednesday 


10:30-10:50. Tumor Surgery. Nonoperative Clinic: Rad- 
ical Cancer Surgery of Head and Neck—slides—cases. 
SAM PERZIK. 

10:50-11:10. Tumor Surgery. Nonoperative Clinic: Com- 
bined Attack of Cancer of Head and Neck—slides— 
cases. CLYDE EMERY. 

Tumor Surgery. Nonoperative Clinic: Be- 
nign Tumors of Neck—slides. ALots POLLAK. 

11:20-11:30. General Surgery. Nonoperative Clinic: Re- 
moval of Thyroglossal Duct Cyst—motion pictures. 
ELMER BALL. 


Wednesday Afternoon 


ARTHUR J. MENDENHALL, 
LopizicH, VictoR CEFALU, 


Round Table Discussion. 
FRED GASPARD, Ivo 
PIERRE VIOLE. 


HOSPITAL OF THE GOOD SAMARITAN, 
LOS ANGELES 
Tuesday 
8:00-12:00. General Surgery, Operative Clinic: Selected 
Cases. LAWRENCE CHAFFIN, WILLIAM Norris. 
8:00-12:00. Thoracic Surgery, Operative Clinic: Selected 
Cases. JOHN C. JONEs. 
8:00-12:00. Neurosurgery, Operative Clinic: Selected Cases. 
GEORGE PATTERSON. 


Wednesday 

8:00-12:00. General Surgery, Operative Clinic: Selected 
Cases. PuHitip J. CUNNANE. 

8:00-12:00. Genitourinary Surgery, Operative Clinic: Se- 
lected Cases. KENNETH SMILEY. 

8:00-12:00. Neurosurgery, Operative Clinic: Selected Cases. 
Cari W. RANb. 

g:00-12:00. Opithalmology, Operative Clinic: Selected 
Cases. GEORGE P. LANDEGGER. 


Thursday 


8:00-12:00. General Surgery, Operative Clinic: Selected 
Cases. C. J. BERNE, J. N. NICHOLS, KENNETH BLAKE. 

8:00-12:00. Thoracic Surgery, Operative Clinic: Selected 
Cases. FRANK S. DOLLEY. 

Otorhinolaryngology, Operative Clinic: Selected Cases. 
P. SHUMAKER. 

Friday 

8:00-12:00. General Surgery, Operative Clinic: Selected 
Cases. LAWRENCE CHAFFIN. 

8:00-12:00. Genitourinary Surgery, Operative Clinic: Se- 
lected Cases. W. KIGER. 

8:00-12:00. Gynecology, Operative Clinic: Selected Cases. 
H. SHaAw. 

8:00-12:00. Orthopedic Surgery, Operative Clinic: Selected 
Cases. JOHN WILSON. 


COLLIS P. AND HOWARD HUNTINGTON 
MEMORIAL HOSPITAL, PASADENA 


Tumor Surgery. Operative Clinic: 
Selected Cases. GEORGE S. SHARP, E. W. DEMAREE. 
Plastic Surgery. Operative Clinic: 
Correction of Burn Contractures. 
Gas Therapy. Operative Clinic: 
Application of Intermittent Positive Pressure Breathing 
for Control of Respiratory Depression. JouN B. 
DILLON. 


G. V. WEBSTER. 
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Orthopedic Surgery. Operative Clinic: 
Early Recognition and Treatment of Congenital Hips. 
E. D. Risser. 
General Surgery. Operative Clinic: 
Abdominal Surgery in the Aged and Portacaval Anasto- 
moses in Cirrhosis of the Liver. ARTHUR C. PATTISON. 
Pathology. Nonoperative Clinic: 
Tumors and Cysts of the Ovary—A Pathologic Demon- 
stration. A. G. Foorp. 
General Surgery. Nonoperative Clinic: 
The Cardiac Risk in Surgery. GEORGE GRIFFITH. 
Tumor Surgery. Nonoperative Clinic: 
Tumor Clinic Demonstration—Selected Cases to Show 
the Operation of a Diagnostic Tumor Clinic in a Vol- 
untary Hospital. E. D. KREmers and Starr. 


LOS ANGELES COUNTY GENERAL 
HOSPITAL, LOS ANGELES 


Monday 
2:00-4:00. Orthopedic Surgery. Nonoperative Clinic: 
Fractures. VERNON THOMPSON and AssociaTEs, G. 
MosseER TAYLOR and ASSOCIATES. 


Tuesday 
8:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected Cases. RoGER W. BaRNEs, ADOLPH A. KuTz- 
MANN, TRACEY O. POWELL. 
8:00-12:00. Thoracic Surgery. Operative Clinic: 
Selected Cases. FRANK S. DoLLEY, LyMAN A. BREWER. 
8:00-12:00. Tumor Surgery. Operative Clinic: 
Head and Neck. IAN MacDona_p, S. L. PERzIK, LEwIs 
W. Guiss. 
8:00-12:00. General Surgery. Operative Clinics: 
Surgery of the Neck. C. J. BAUMGARTNER and OTHERS. 
Portocaval Shunt. ARTHUR C. PATTISON and OTHERS. 
2:00-4:00. General Surgery. Nonoperative Clinic: 
Thyroid Symposium. C. J. BAUMGARTNER, Moderator. 


Wednesday 


8:00-12:00. Obstetrics and Gynecology. Operative Clinics: 

Selected Cases. W. C. Brappury, Cart E. Kruc- 
MEIER, HenRY N. SHAW, HAROLD K. MARSHALL and 
OTHERS. 

8:00-12:00. General Surgery. Operative Clinics: 

Selected Cases. Matcoim HI, Paut C. BLaIsDELL. 

Abdominal-Gastrointestinal. E. Eric Larson and 
OTHERS. 

Surgery of Lower Esophagus, Cardia, and Stomach. 
Haroip L. THompson, E. J. JoOERGENSON, Harry C. 
PRovT. 

2:00-4:00. General Surgery. Nonoperative Clinic: 

Esophageal and Gastric Symposium. Harotp L. 

TuHompson, Moderator. 


Thursday 
8:00-12:00. Orthopedic Surgery. Operative Clinic: 
Selected Cases. G. MossEr TAyLor, JOSEPH C. RISSER. 
8:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected Cases. J. J. CRANE, DonALp A. CHARNOCK, 
Cart F. RuscuHe. 
8:00-12:00. Thoracic Surgery. Operative Clinic: 
Selected Cases. JoHN C. Jones and AssociaTEs. 
8:00-12:00. General Surgery. Operative Clinics: 
Selected Cases. C. J. BERNE and OTHERs. 
Selected Cases. LAWRENCE CHAFFIN, PHILIP J. CUNNANE 
and OTHERS. 
2:00-4:00. Tumor Surgery. Nonoperative Clinic: 
Malignancy Symposium. IAN MacDOoNnALp. 


AMERICAN COLLEGE OF SURGEONS 





Friday 
8:00-12:00. General Surgery. Operative Clinics: 
Selected Cases. W. H. Danret, Ropert L. BELT. 
Hernia. Gorpon K. Situ, L. C. BAL. 
Pediatric Surgery. J. NoRTON NICHOLS and OTHERS. 
8:00-12:00. Orthopedic Surgery. Operative Clinic: 
Selected Cases. VERNON P. THOompson, FRANCIS M. 
McKEEVER, PAut E. McMaster. 
8:00-12:00. Tumor Surgery. Operative Clinic: 
Neck Dissection and Radical Mastectomy. Justin 
STEIN, E. J. JoERGENSON, C. E. NELSON. 
2:00-4:00. General Surgery. Nonoperative Clinic: 
Problem of Fluid and Electrolytic Balance in Surgery. 
C. J. BERNE, Moderator. 


METHODIST HOSPITAL OF 
SOUTHERN CALIFORNIA, LOS ANGELES 


Monday 
8:00-12:00. Thoracic Surgery. Operative Clinic: 
Selected Cases. LyMANn A. BREWER, FRANK S. DOLLEy. 
8:00-12:00. Tumor Surgery. Operative Clinic: Selected 
Cases. CLyDE EMERY TuMOR Group, SAMUEL L. PERZIK. 
8:00-12:00. Orthopedic Surgery. Operative Clinic: Selected 
Cases. Harotp E. CROWE, KENNETH TOWNSEND. 
8:00-12:00. Ophthalmology and Otolaryngology. Operative 
Clinic: Selected Cases. WALTER R. CRANE. 


Friday 
8:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected Cases. F. A. BENNETTS, CARL L. MULFINGER. 
:00-12:00. Obstetrics and Gynecology. Operative Clinic: 
Selected Cases. A. A. BLATHERWICK, CARL E. KRuG- 
MEIER, ELDON W. TICE. 
8:00-12:00. General Surgery. Operative Clinic: Selected 
Cases. Ciirrorp O. BisHop, G. R. DuNLEvy, LEwis 
IF. ELLMoRE, ADOLPH M. HAnseEN, E. A. NELSON, Roy 
E. SHIPLEY, JOSEPH A. PARKER, HAROLD P. TOTTEN. 
8:00-12:00. Hand Surgery. Operative Clinic: 
Selected Cases. JosrpH H. Boyes. 


ORTHOPAEDIC HOSPITAL, LOS ANGELES 


Monday 
8:00-11:00. Orthopedic Surgery. Operative Clinic: Spinal 
Fusion for Scoliosis. JosEPH RISSER. 


oo 


Wednesday 
8:00-10:00. Orthopedic Surgery. Operative Clinic: Fascial 
Transplants. CHARLES LOWMAN. 
Thursday Morning 
10:00-12:00. Orthopedic Surgery. Nonoperative Clinic: 
Surgical Conference. HAROLD CROWE. 
Every Afternoon 
Orthopedic Surgery. Nonoperative Clinic. 


PHYSICIANS AND SURGEONS HOSPITAL, 
GLENDALE 


Days not yet decided 

8:30-12:00. Gynecology. Operative Clinic: Vaginal Plastic 
Procedures. -H. K. MARSHALL. 

8:30-12:00. General Surgery. Operative Clinic: Two- 
Team Abdominoperineal Resection of Rectum. R. E. 
BELT. 

8:30-12:00. General Surgery. Operative Clinic: Resection 
Carcinoma of Esophagus or Transthoracic Vagotomy. 
H. L. THompson. 
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Orthopedic Surgery. Nonoperative Clinic: 
Knee Surgery. HuGu Jones. 
Orthopedic Surgery. Nonoperative Clinic: 
Surgical Treatment of Fractures—motion 
CHARLES GILFILLAN. 
Orthopedic Surgery. Nonoperative Clinic: 
Internal Fixation of Fractures. Jos—EPH WOLF. 
Orthopedic Surgery. Nonoperative Clinic: 
Backache. JoHN BLACK. 
Gynecology. Nonoperative Clinic: 
General Vaginal Prolapse. H. K. MARSHALL, DANSON 
TARR, Matt STURDEVANT. 


pictures. 


PRESBYTERIAN HOSPITAL—OLMSTED 
MEMORIAL, HOLLYWOOD 


Tuesday 
Tumor Surgery. Operative Clinics: 
8:00-9:00. Carcinoma of the Breast. Tumor Boarp. 
9:00-10:00. Carcinoma of the Cervix. Tumor Boarp. 
10:00-12:00. Tumor Surgery. Nonoperative Clinic: TuMoR 
Boarp. 
Wednesday 
8:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected Cases. STAFF. 
8:00-12:00. General Surgery. Operative Clinics: 
Thyroidectomy. STAFF. 
Gastric Resection. STAFF. 
Lobectomy. STAFF. 
10:00-11:00. Genitourinary Surgery. Nonoperative Clinic: 
Surgical Treatment for Genital Relaxation Including 
Urinary Incontinence with Exhibit. ARNOLD KEGEL. 
10:00-12:00. General Surgery. Nonoperative Clinic: 
Traumatic Injuries to Abdomen. DoNALp COLLINs. 


Thursday 
8:00-12:00. General Surgery. Operative Clinic: 
Selected Cases. Starr. 
g:00-10:00. Plastic Surgery. Operative Clinic: 
Mastopexy. Otro BAMEs. 
10:00-12:00. Plastic Surgery. Nonoperative Clinic: 
Demonstration: Plastic Technique. Otro BAMEs. 


QUEEN OF ANGELS HOSPITAL, LOS ANGELES 
Tuesday 
g:00-11:00. Obstetrics and Gynecology. Operative Clinics: 

Total Hysterectomy. F. F. ScHADE. 

Vaginal Hysterectomy. SAMUEL MaRTINs. 

Vaginal Plastic Operation for Correction Cystocele, 
Rectocele and Laceration of Pelvic Floor. H. NigE- 
BERGALL. 

Vaginal Plastic Operation for Correction of Stress In- 
continence of Urine (Kennedy Procedure). D. R. 
MISHELL. 

11 :30-1:00. 
Clinics: 

Pregnancy Following Conservative Treatment for Pelvic 
Endometriosis. U. E. ANz. 

Endometrial Carcinoma Survey of Eleven Years at 
Queen of Angels. R. F. KEL Ly. 

Early Rupture of the Uterus Before the Onset of Labor. 
C. V. Von DER AHE. 

Low Spinal Anesthesia in Obstetrics. 
cases. W. G. CALDWELL. 


Obstetrics and Gynecology. Nonoperative 


A report of 2,000 


Wednesday 
g:00-11:00. Otorhinolaryngology and Ophthalmology. Oper- 
ative Clinics: 
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Fenestration Operation. H. P. House. 

Nasoplastic Operation. J. GAyNor. 

Parotid Tumor Exposing Facial Nerves and Saving 
Trunk and Branches. D. E. Ross. 

Cataract. Wma. H. Boyp and Irvinc SHUMAN. 

11:30-1:00. Otorhinolaryngology and Ophthalmology. Non- 
operative Clinics: 

Illustrated Lectures: Acute Obstructive Laryngitis. A. H. 
MILLER; Treatment of Corneal Opacities by Radium 
Therapy. Wm. H. Boyp. 

Motion Picture and Lecture: Technique of Trachial 
Intubation. LyMAN BREWER. 

The Sclerotic Mastoid and its Roentgen Interpretation. 
GILBERT R. OWEN. 

Deafness in Children Treated by Radiation. 
GUNDRUM. 

Parotid Tumor Exposing Facial Nerves and Saving 
Trunk and Branches. D. E. Ross. 


Thursday 
g:00-11:00. Orthopedic Surgery. Operative Clinics: 
Intermedullary Pinning of Fracture of the Femur. A. E. 
GALLANT. 
Osteotomy and Fixation of Non-Union of Neck of the 
Femur by a New Reverse Nail. GALE Hunt. 
Sympathectomy for Peripheral Vascular Disease. E. B. 
PLIMPTON. 
Laminotomy for Herniated Intervertebrae Disc, followed 
by Spinal Fusion. CHRISTOPHER Mason. 
11:30-1:00. Orthopedic Surgery. Nonoperative Clinics: 
Spinal Fusion in Relation to Herniated Disc Operation. 
E. B. PLImpTon. 
Slipped Upper Femural Epiphysis. GALE Hunt. 
Reconstruction of Elbow Injuries. HoMER PHEASANT. 


bk. &. 


ST. JOHN’S HOSPITAL, SANTA MONICA 


Monday 

8:00-10:00. General Surgery. Operative Clinic: Surgery of 
the Gallbladder. R. M. NEALE. 

8:00-10:00. Obstetrics and Gynecology. Operative Clinic: 
Cesarean Section (Bi-cornuate Uterus). B. H. Watson. 

10:00-12:00. General Surgery. Operative Clinic: Surgery 
of the Colon. G. A. STEVENS. 

10:00-12:00. Orthopedic Surgery. Operative Clinic: Lam- 
inectomy with Spinal Fusion. D. H. LEvINTHAL. 


Tuesday 
8:00-10:00. General Surgery. Operative Clinic: Thyroid- 
ectomy. G. A. STEVENS. 
8:00-10:00. Obstetrics and Gynecology. Cperative Clinic: 
Anterior and Posterior Colpoperineoplasty and Kelly 
Stitch. James C. Doye and A. C. Mretus. 
10:00-12:00. General Surgery. Operative Clinic: Gastric 
Resection. M. RaBwIn and D. H. RosENBLuM. 
10:00-12:00. Orthopedic Surgery. Operative Clinic: Ar- 
throtomy of the Knee. D. H. LEVINTHAL. 


Wednesday | 

8:00-10:00. General Surgery. Operative Clinic: Radical 
Mastectomy. J. F. RoBEerts. 

8:00-10:00. Genitourinary Surgery. Operative Clinic: 
Retro-pubic Prostatectomy. G. J. Tuomas and F. C. 
SCHLUMBERGER. 

10:00-12:00. General Surgery. Operative Clinic: Vagotomy 
and Posterior Gastroenterostomy. F. E. BROWNE and 
Henry J. LANGE. 

10:00-12:00. Plastic Surgery. Operative Clinic: Rhino- 


plasty. J. J. PRESSMAN. 
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Thursday 

8:00-10:00. General Surgery. Operative Clinic: Hernior- 
rhaphy (Tantalum Gauze and Tantalum Wire). M. 
RaBwIn and D. H. RosENBLUM. 

8:00-10:00. Obstetrics and Gynecclogy. Operative Clinic: 
Total Hysterectomy. B. H. Watson. 

10:00-12:00. General Surgery. Operative Clinic: McVay 
Herniorrhaphy. F. E. BRown and HEnry J. LANGE. 

10:00-12:00. General Surgery. Operative Clinic: Explora- 
tion of Common Duct. G. A. STEVENS. 


Daily: Pathological, nonoperative clinic, Rapid Method of 
Surgical Tissue Diagnosis. G. H. HuMMER. 
Daily: Micro. Laboratory, nonoperative clinic, Photogra- 
phic Aids. G. H. HUMMER. 
ST. JOSEPH HOSPITAL, BURBANK 
Days not yet decided 
General Surgery. Operative Clinic: Selected 
cases. 
ST. LUKE HOSPITAL, PASADENA 
Day not yet decided 


Orthopedic Surgery. Nonoperative Clinic. 
Genitourinary Surgery. Nonoperative Clinic. 
ST. VINCENT’S HOSPITAL, LOS ANGELES 
Tuesday 
g:00-10:00. Otolaryngology. Operative Clinic: Selected 


cases. J. MACKENZIE BROWN. 

g:00-10:00. Opiithalmology. Operative Clinic: 
cases. A. Ray IRVINE. 

g:00-11:00. General Surgery. Operative Clinic: Thyroid- 
ectomy. Wm. P. KROGER. 

g:00-11:00. General Surgery. Operative Clinic: Selected 
cases. FRANK J. BRESLIN. 

g:00-12:00. General Surgery. Operative Clinic: Selected 
cases. F. E. Brown, Henry J. LANGE. 

g:00-12:00. Tumor Surgery. Operative Clinic: Selected 
cases. IAN Mac Donatp, Lewts W. Gutss. 

10:00-...... Tumor Surgery. Nonoperative Clinic: Ma- 
lignant Lesions of Colon. K. S. Davis. 


Selected 


re General Surgery. Nonoperative Clinic: Sur- 
gery of Colon—motion pictures. W. H. DANIEL. 
SER so. 3is General Surgery. Nonoperative Clinic: Sur- 


gery of Esophagus—motion picture. H. LINcoLn 
THOMPSON. 

11:00-1:00. General Surgery. Operative Clinic: Selected 
cases. CONRAD J. BAUMGARTNER. 

11:00-1:00. General Surgery. Operative Clinic: Colon 
Surgery. RALPH V. ByRNE. 


Wednesday 
g:00-12:00. Orthopedic Surgery. Operative Clinic: Selected 
cases. Hucu T. JONEs, JOHN R. BLAcK. 
g:00-12:00. Orthopedic Surgery. Operative Clinic: Se- 
lected cases. FRancts M. McKEEVER. 


9:00-12:00. Neurosurgery. Operative Clinic: Selected 
cases. RuPERT B. RANEY. 
g:00-12:00. Neurosurgery. Operative Clinic: Selected 


cases. C. HUNTER SHELDEN. 
9:00-12:00. Otolaryngology. Operative Clinic: Fenestra- 
tion. Howarp P. House. 
9:00-12:00. Ophthalmolcgy. 
cases. JOHN P. LORDAN. 
9:00-12:00. Plastic Surgery. Operative Clinic: Selected 
cases. ARTHUR E. SMITE. 


Operative Clinic: Selected 


e 
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10:00-. ..... Tumor Surgery. Nonoperative Clinic: Thy- 
roid Malignancy. Henry J. LANGE. 
TO190—.. 6.4-00:0 Tumor Surgery. Nonoperative Clinic: Struma 


Lymphomatosa and Fibrosis. RoBert C. SuRRIDGE. 
11:00-...... General Surgery. Nonoperative Clinic: Ob- 
structive Corrosive Gastritis. Lours C. BENNETT. 
Thursday 
g:00-11:00. General Surgery. Operative Clinic: Selected 
cases. E. VINCENT ASKEY. 

g:00-...... Otolaryngology. Operative Clinic: Selected 
cases. JOSEPH B. STEVENS. 

g:00-12:00. Gynecology. Operative Clinic: Selected cases. 
BERNARD J. HANLEy, JOHN C. McDermott. 

g:00-12:00. Proctology. Operative Clinic: Surgery of 
Colon. WiLttAM H. DANIEL. 

g:00-12:00. General Surgery. Operative Clinic: Vagus 
Neurectomy. EpwaArp C. PALLETTE. 

g:00-12:00. Opiithalmology. Operative Clinic: Selected 
cases. CLARENCE H. ALBAUGH. 

Ge... os. Orthopedic Surgery. Nonoperative Clinic: 
Surgery of Hand. FRANK J. BRESLIN. 


10:30-...... Orthopedic Surgery. Nonoperative Clinic: 
Surgery of Knee Joint. Hucu T. Jones, JoHNn R. 
BLACK. 

11:00-...... Neurosurgery. Nonoperative Clinic: Surgical 


Management of Intracranial Aneurysms—motion pic- 
ture and lantern slide illustrations. 

11:00-1:00. General Surgery. Operative Clinic: Selected 
cases. E. Ertc LARSON. 


Friday 

g:00-11:00. General Surgery. Operative Clinic: Selected 
cases. Louts C. BENNETT. 

g:o00-11:00. Plastic Surgery. Operative Clinic: Selected 
cases. ARTHUR E. SMITH. 

g:00-12:00. General Surgery. Operative Clinic: Selected 
cases. FRANCIS E. BRown, HENRY J. LANGE. 

g:00-12:00. General Surgery. Operative Clinic: Selected 
cases. WM. P. KrRoGER, ROBERT C. SURRIDGE. 

g:00-12:00. Genitourinary Surgery. Operative Clinic: 
Selected cases. A. J. SCHOLL, KE. CROWLEY. 

10500=...... General Surgery. Nonoperative Clinic: Trans- 
thoracic Vagus Neurectomy—motion picture. Ep- 
WARD C. PALLETTE. 

10:30....... General Surgery. Nonoperative Clinic: Sur- 
gery of Spleen. Ratpy V. ByRNE. 

eee General Surgery. Nonoperative Clinic: Car- 
cinoma of Tongue, or Primary Mandibular Tumors. 
Ian MacDOonaLp, LEw!s Gultss. 

11:00-1:00. General Surgery. Operative Clinic: Selected 
Cases. Davin A. ScHMIDT. 


SANTA FE COAST LINES HOSPITAL, 
LOS ANGELES 
Monday 
g:00-11:00. Genitourinary Surgery. Operative Clinic: 
Retropubic Prostatectomy. V. J. GALLAGHER. 
g:00-10:00. Neurosurgery. Nonoperative Clinic: 
The Herniated Intervertebral Disc; Discussion of Mul- 
tiple Herniations. Henry M. CuneEo. _ 
9:00-10:00. Otorhinolaryngology. Nonoperative Clinic: 
Allergy of the Nose and Paranasal Sinuses. GorDOoN J. 
McCurpy. 


THE SANTA MONICA HOSPITAL 
Thursday 


9:00-11:00. General Surgery. Nonoperative Clinics: 
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Traumatic Surgery. C. A. LinpQulIst. 

A New Method for the Movement of Fluids in the Ex- 
tremities. J. P. Sampson and FREDERICK G. KIRBY. 

Orthopedic Surgery. Operative Clinic: 

Reconstructive Orthoplasty of Congenitally Dislocated 
Hip. WIiLitam H. WRIGHT. 

Demonstration: Pre-ambulatory Diagram of Dislocated 
Hips. JosepH RIssER. 

Contrast Orthrogram of Dislocated 
MILLER. 


Hips. RALPH 


U. S. ARMY, McCORNACK GENERAL 
HOSPITAL, PASADENA 
Friday 

9:00-9:30. Genitourinary Surgery. Nonoperative Clinic: 

Amicrobic Urinary Infections. LYMAN STEWART. 
9:30-10:00. General Surgery. Nonoperative Clinic: 

The Treatment of Regional Ileitis. GoRDON K. SMITH. 
10:00-10:30. Plastic Surgery. Nonoperative Clinic: 

Treatment of Facial Injuries. MONROE K. Rucu. 
10:30-11:00. Orthopedic Surgery. Nonoperative Clinic: 

Treatment of Fracture of Forearm. VERNON LUCK. 
11:00-11:30. General Surgery. Nonoperative Clinic: Hernia 

Repair Using Cooper’s Ligament. LAWRENCE C. BALL. 


U. S. NAVAL HOSPITAL, LONG BEACH 
Tuesday 
g:00-12:00. General Surgery. Operative Clinics: Gastrec- 
tomy. E. E. Larson. Cholecystectomy. L. L. BEAN. 
Genitourinary Surgery. Operative Clinics: 
Retro Pubic Prostatectomy. CARL RUSCHE. 
Varicocelectomy. MILo ELtrIk and L. A. NEwTon. 
Ortho pedic Surgery. Operative Clinic: 
Operation for Recurrent Dislocation of the Shoulder. 
R. R. Myers and JoHn M. Rowe. 
Otorhinolaryngology. Operative Clinic: Rhinoplasty Using 
Cancellous Bone. E. K1inc, R. C. Boypen, F. L. ASHLEy. 
Neurosurgery. Nonoperative Clinic: Cerebral Aneurysm. 
ROBERT PuUDENZ, CHAS. H. SHELDON, A. L. SCHULTZ. 
Thoracic Surgery. Nonoperative Clinic: Carcinoma of the 
Lung. Bert H. Corton and M. L. GERBER. 
1:00-4:00. General Surgery. Nonoperative Clinics: Ward 
Rounds, Follow-up on Vagus Resection and Gastric 
Resection. E. E. LARSON, RALPH ByRNE, W. E. 
Devpuy, CALVIN LauEr, L. L. BEAN. 
Genitourinary Surgery. Nonoperative Clinic: 
Post-operative Results from high Varicocelectomy. CARL 
RuscuHeE, MILo ELLIk, and L. A. NEwTon. 
1:00-4:00. Otorhinolaryngology. Nonoperative Clinic: Mo- 
tion Pictures: Nasal Bone Graft and Post-operative Re- 
sults. E. Kinc, R. C. BoypEN, K. C. BRANDENBERG. 
1:00-4:00. Neurosurgery. Operative Clinic: 
Trans-frontal Craniotomy or Cervical Disc. C. H. 
SHELDON, ROBERT PuUDENzZ, and A. L. ScHULTZ. 
1:00-4:00. Thoracic Surgery. Operative Clinic: 
Pneumonectomy. BERT Cotton and M. L. GERBER. 
1:00-4:00. Orthopedic Surgery. Nonoperative Clinic: 
Ward Rounds, Post Operative Care of the Orthopedic 
Patient. JoHN M. Rowe and R. R. Myers, J. G. MAn- 
NING. 


U. S. VETERANS ADMINISTRATION, 
BIRMINGHAM GENERAL HOSPITAL, VAN NUYS 


Wednesday 
9:00-12:00. Genitourinary Surgery. Nonoperative Clinics: 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Results of Uretero-intestinal Implantation and Cystec- 
tomy for Carcinoma of Bladder. D. C. MALcom. 
Thoracic Surgery. Operative Clinic: 
Pulmonary Decortication. JosepH A. WEINBERG. 
General Surgery. Operative Clinics: 
Surgical Problems of the Paraplegic. ERNEST Bors. 
Trans-Abdominal Vagotomy and Gastro Jejunostomy. 
FRANKLIN B. WILKINS. 
Thoracolumbar Sympathectomy by Intercostal Ap- 
proach. THEODORE B. MASSELL. 
Neurosurgery. Operative Clinic: Cervical Laminectomy for 
Discogenic Disez:e. JOHN D. FRENCH. 
Otorhinolaryngology. Operative Clinics: Reconstructive Rhi- 
noplasty for Nasal Obstruction. SAMUEL KAPLAN. 
Endaural Radical Mastoidectomy. SAMUEL KAPLAN. 
10:00-12:00. Orthopedic Surgery. Nonoperative Clinics: 
Care of Traumatic Injuries to the Hand. JoHn ALDEs 
and J. Boyes. 
Treatment of Bone and Joint T.B. with Streptomycin. 
JOHN ALDES. 


U. S. VETERANS ADMINISTRATION CENTER, 
WADSWORTH GENERAL HOSPITAL, SAWTELLE 
9:00-12:00. General Surgery. Nonoperative Clinics: 

Symposia: Tetra-ethyl-ammonium in Evaluation of 
Peripheral Vascular Disease. C. H. McIntyre. 

Results of Histidine and Ascorbic Acid Treatment of 
Peripheral Vascular Disease. RUDOLPH WIDMANN and 
MILTON REYNOLDS. 

A New Method for the Movement of Fluids in the Ex- 
tremities. F. G. Krrsy and J. P. Sampson. (Santa 
Monica Hospital) 

Ortho pedic Surgery. Nonoperative Clinic: 

Symposium: Amputations in Peripheral Vascular Disease. 
ROBERT MAZzeEt. 

General Surgery. Operative Clinic: 

Lumbar Sympathectomy. CHARLES KIPEN. 

Anesthesia. Operative Clinic: Pain Clinic. C. F. McCuskey, 

ERNEST WARNOCK, and NEVIN Rupp. 

Ophthalmology and Otorhinolaryngology. Nonoperative: 

9:00-9:30. Fundus Lesions with Pathological Sections and 
Microphotographic Slides. A. Ray Irvine and C. S. 
MuMMaA. 

g:30-10:00. Malignancies of Ear, Nose & Throat with Case 
Presentations. C. S. Mumma and Starr. 

10:00-10:30. Fenestration Operation for Otosclerosis with 
Case Presentations. C. S. Mumma and Starr. 


WHITE MEMORIAL HOSPITAL, LOS ANGELES 
Tuesday 


g:00-12:00. Genitourinary Surgery. Operative Clinic: 
Urologic Surgery —Two Major Cases— Demonstrations. 
ROGER W. BARNES. 
g:00-12:00. Obstetrics and Gynecology. Operative Clinics: 
Vaginal Hysterectomy. Cesarean Section. RALpH J. 
THOMPSON. 
9:00-12:00. Orthopedic Surgery. Nonoperative Clinic: 
Orthopedic Clinic Problem Cases. G. MOssER TAYLor. 


W ednesday 
9:00-12:00. General Surgery. Operative Clinics: 
Total Removal of Parotid Gland without Sacrificing 
Facial Nerve. CLARENCE E. NELSON. 
Carcinoma of the Rectum (Two-team Abdominal Per- 
ineal Resection). MAtcotm R. HILL. 
9:00-12:00. Otolaryngology. Operative Clinics: 
Rhinoplasty; Fenestration; Endoscopic Clinic. BENTON 
N. COLVER. 








